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PREFACE TO THE REVISED AND ENLARGED 

EDITION OF 1884. 



In revising Warren Colbum's First Lessons in Intellect- 
ual Arithmetic, we have endeavored to make the CoUmm 
Method of Instruction ^ more apparent and attractive. 

The principal changes have been in the matter of Part I., 
Section I. (of the old edition), which has been augmented, 
and arranged in three sections. 

In other portions of the book we have made changes in 
the arrangement, additions, and a few alterations. Those 
problems which related to prices and coins now out of date 
have been either changed or replaced by others. 

In place of the Introduction to Written Arithmetic by 
Warren Colbum's son, which was contained in Part III., new 
matter has been substituted, and introduced into the present 
edition as Sections VI. and YIL 

We trust that the simplicity of the first part of the book, 
and of the questions at the beginning of each section, will not 

1 The following extract from the Preface to Golbum*s Algebra gives 
U8, in Mr. Colburn*8 own words, a clear and simple description of his 
method of instruction : — 

** In fact, explanations rather embarrass than aid the learner, because he is 
apt to trust too much to them, and n^lect to employ his own powers ; and be- 
cause the explanation is frequently not made in the way that would naturally 
suggest itself to him, if he were left to examine the subject by himself. The 
best mode, therefore, seems to be, to give examples so simple as to require lit- 
tle or no explanation, and let the learner reason for himself, taking care to 
make them more difficult as he proceeds. This method, besides giving tho 
learner confidence, by making him rely on his own powers, is much more in- 
teresting to him, because he seems to himself to be constantiy making new 
discoveries. Indeed, an apt scholar will frequentiy make original explana- 
tions much more simple than would have been given by the author. 

" This mode has also the advantage of exercising the learner in reasoning, 
instead of making him a listener, while the author reasons before him," 



iv Preface to the Revised and Enlarged Edition. 

lead teachers to believe that all the qaestioiis are equally sim- 
ple. We have tried so to grade the Dook that the pupil shall 
solve his own difficulties. 

The Table of Contents, given on pages v to x, has been 
made fnll enough to show the plan of the book, and also to 
be of service in assig^ning lessons. 

We believe that teachers will be much assisted in catehing 
the spirit of the Colbum Method by carefully reading the 
Appendix to the present edition, in which will be found a 
short biographical sketeh of Warren Colbum, the Preface to 
the first edition of his Arithmetic, and the Introduction, by 
George B. Emerson, te the edition of 1863. 

We have prepared a box of counters and other aids, which 
will be found useful in lightening the work of the teacher, 
and in increasing the interest and power of the pupil. A de- 
scription of these aids will be found on the inside of the last 
cover of this book. 

The Editors. 

Boston, Mass., March 19, 1884. 
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A SHORT STORY 

Which hringa in the nwnherafiom, one to tek, induaioe. 



Harry is starting for school ; his father's two 
dogs are frisking and barking before him, wish- 
ing that they could go too. A short distance off, 
where the two roads cross, three other boys are 
waiting for Harry to come along. 




Ona Boy. Two Do|>. 

The four boys have nearly reached farmer 
Brown's house, by the side of which they count 
one, two, three, four, Jive pretty trees; just be- 
yond the house there are six hens eating. 




Three little girls have come from the house 
on the hill, and the seven children are talking so 
loudly that the sheep in the pasture near by have 
run up to the bars where the children wimetimea 



A Short Story. zid 

give them salt. Last year titere was a large flock 
of sheep in the pasture, but now there are only 




Farmer Brown is going to get a load of hay 
from his meadow, which is half a mile beyond the 
school-house ; his two little girls, who are with 
him, have asked him to give the other children a 
ride; and now he and his load of nine children 
have nearly reached the school-house, where' ten 
boys and girls are playing, while the teacher, with 
the school-bell in her hand, stands on the steps 
watching them. 
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One. 

Two. 

Three. 

Four. 

Five. 

Six. 

Seven. 

Bight 

Ifine. 

Ten* 



COLBURN'S ARITHMETIC. 



SECTION I. 
The First Ten Numbers. 

A. Easy ProblemSy introducing the Numbers in Order. 

1. How many heads have you? how many noses? 
how many mouths ? 

2. Point to one window ; one hook ; one hoy ; one 
girl ; one chair ; one door ; one tahle ; one hutton. 

3. How many hands have you ? how many feet ? how 
many eyes ? how many ears ? 

4. John gives one apple to his sister and another to 
his cousin ; how many apples does John give away in 
all? 

5. If you take away one of two hooks, how many 
hooks wiU remain ? 

6. How many horses are there in a pair of horses ? 

7. If a slate pencil costs a cent, how much will two 
slate pencils cost ? 

8. How many letters are there in the word OAT ? 
If you take away the A, how many letters will remain ? 
If you put hack the A and take away the G, how many 
letters will remain ? If you take away the C and the 
A, how many letters will remain ? 

9. Walter had three cents, hut he paid two cents for 
some candy ; how many has he left ? 

10. If you have two nuts in one hand and one in the 
other, how many have you in both ? 

11. Elsie went to the post-office with a three-cent 
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piece to buy a postal card ; how many cents sboold she 
bring back P 

12. Susie had a present of a picture-book on her last 
birthday, and of a story-book last Cbristmas ; two days 
^o her father gave her an ariUuuetic : how many books 
has Susie in all ? 

13. George found apples enough under a tree by the 
road-side to be able to give one to his father, one to his 
motber, and to keep one for himself ; how many apples 
did he find ? 

14. How many two-cent postt^e-stamps can Walter 
Dale buy with a three-cent piece, and how much money 
will be left over ? how many twos, then, are there in 
three ? • • • 

15. Not counting your thumb, how many fingers have 
you on your right hand ? If you shut your forefinger 
and leave the reat open, how many will be open ? If 
yon shut your second finger also, how many will remun 
open ? how many will be shut ? If you shut your fore- 
finger and your little finger, how many will remain open F 

16. How many fore legs has a horse ? how many 
hind legs ? how 
many altogether ? 

17. Jotm earned 
four cents by weed- 
ing, and spent one 
cent for a corn-ball, 
and two cents for a 
pipe to blow bubbles 
with ; bow much 
money has he left ? 
IS. If yon have 
two cents in one 

hand and two in the other, how many have yon in both ? 

If yon have three cents in one hand and one in the 

other, how many have you in both ? 

19. From a heap of four counters take two away ; 

take two more away : how many are there left ? how 
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many pairs of counters, then, can you make out of four 
counters ? -^ 

20. Lucy and her sister Mabel carried ->^*-^ 
their lunch to school in the same basket : 
they found in the basket, among other 
good things, four apples ; how many ap- 
ples belonged to each ? 

21. If you count the fingers and the thumb on your 
right hand, how many will they make ? If you count 
the fingers and the thumb on your left hand, how many 
will they make ? 

22. How many letters are there in TABLE? If 
you take away the T, how many will remain ? If you 
take away the T and the B, how many will remain ? 
If you put these back and take away the A, the L, and 
the B, how many will be left ? 

23. How many postal cards can you buy for five 
cents ? 

24. Sarah has two dolls and Clara has three ; if Sa- 
rah gives her dolls to Clara, how many will Clara have ? 
If Clara gives back two, how many will she have left ? 

25. James has two apples and Samuel three ; how 
many apples have both together ? If Samuel gives one 
of his apples to James, how many will James have then ? 
how many will Samuel have left ? 

26. How many pairs of counters can you take out of a 
heap of five counters, by taking away pair, pair, left over. 
a pair at a time ? how many count- • • • • • 
ers will there be left over ? 

27. Olive's mother gave her a five-cent piece, and told 
her to go to the post-office and buy some two-cent stamps ; 
how many stamps could Olive buy, and how much money 
would she have left over ? 

28. Joseph, Walter, and little Bob must carry into 
the cellar the wood which the dealer has dumped before 
their father's door. Joseph and Walter can carry two 
sticks at a time, but Bob can carry only one ; how many 
sticks can they all carry at a trip ? 
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29. If an orange costs three cents, how many oranges 
can Charlie buy with a five-cent piece, and how many 
cents will he have left over ? how many threes, then, 
are there in five, and how many are left over? 

One three, two OTer. 

Answer : • e • • • 

30. If you count the thumb and fingers on one hand 
and one finger on the other, how many will there be ? 

31. Count these cats ; how 
many are there ? Count them 
by twos ; how many twos are 
there? Count them by threes ; 
how many threes are there ? 

32. George had three cents, 
and he earned three cents 
more by doing an errand for 
a neighbor ; how many had 

he then ? If he should spend five cents for some tor- 
pedoes, how many cents would he have left ? 

33. Helen found two pins on the school-room floor, 
and four more on her way home ; how many did she 
find in all ? Two of the pins were bent, and one was 

rusty ; how many of the pins were good ? 

34. How many legs has afly ? how many 
are on the ground when he is using two 
to clean his wings with ? 

35. Berkeley and Alvaro found a horse- 
shoe, which they sold to the blacksmith 

for six cents ; how many cents belonged to each ? 

36. Berkeley, Alvaro, and John gathered a barrel of 
leaves, which they sold for six cents ; how many cents 
belonged to each ? 

37. How many two-cent stamps can you buy for six 
cents ? how many three-cent * stamps ? 

38. How many threes are there in six ? how • • • 
many twos ? • • • 

39. How many fours are there in One four, twooTer. 
. n '^ •••••• 

SIX.'' 
* No three-cent postage-stamps have been issued since Oct. 1, 1883. 
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40. How many fives are there in q^^ g^^ one over, 
six? Answer: ••••• • 

41. Count these hens. 




42. Walter has four cents and Joseph has three ; how 
many have hoth together ? 

43. Robert gave five cents for an orange and two for 
an apple ; how many cents did he give for both ? 

44. Grace picked up seven apples under a tree by the 
road-side ; she ate one and gave the rest to her mother : 
how many did she give to her mother ? 

45. How many days are there in a Sunday, 
week? Sunday is called the first day Monday, 
of the week ; which is the third day ? Tuesday* 
the fifth? the seventh? the second? Wednesday. 

the sixth ? Thursday. 

46. How many days are there before Friday. 
Wednesday ? how many after Wednes- Saturday, 
day ? 

47. There being no school on Saturday and Sunday, 
how many school-days are there in a week ? 

48. It takes a stage-driver two days to make a trip ; 
how many trips can he make in a week, supposing, of 
course, that he rests on Sunday ? 

49. If a' man can saw and split a cord of wood in 
three days, how many cords can he saw and split in a 
week? 

50. Peter has seven cents, with which he wants to 
buy oranges ; they cost three cents apiece : how many 
can he buy, and how much money will he have left ? 

51. How many two-cent stamps can John buy with 
seven cents, and how many cents will he have left ? 

52. How many twos are there in seven, and • • • 
how many are left over ? 22 
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53. How many threes are there in seven, • • • • 
and how many are left over ? * * * 

54. How many fingers have yon on 
both hands? How many legs has a 
'\ spider ? 

, ,y 55. George gave five cents for a pint 
^'■>- of peanuts, and three cents for an or- 
■V ange ; how much did he give for both ? 
How much more did he give for the 
nuts than for the orange ? 

56. Mrs. Smith has two arm-chairs and six other 
chairs in her parlor ; how many chairs has she in all ? 
Herbert and Edith once carried three of them into the 
sitting-room to play with ; how many were left in the 

57. Henry had seven blue marbles, and his fether 
gave him one white one ; how many had he then ? how 
many more blue marbles had he than white ones ? 

58. Jennie had eight paper dolls, but she left two of 
them out in the rain, so that they were spoiled, and gave 
three away ; how many ha<l she left ? Her mother then 
gave her four new ones ; how many had Jennie then ? 

59. How many three-cent postage-stamps can you buy 
for eight cents, and how many cents will you have left 

60. David and Oliver carried a lady's valise to the 
r^lway station, and she gave them eight cents for their 
trouble ; how many cents belonged to ea«h ? 

61. A teamster, who was to be away from home all 
day, wished to taJie with him enough meal to give each 
of his four horses two quarts for dinner ; how much 
meal did he take ? 

62. Bessie has knit eight stockings ; how many pairs 
of stockings has she knit? 

68. If you count the thumb and fingers on one hand 
and all the fingers on the other, how many will you 
have counted ? 
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64. Arthur has some lead soldiers : eight are privates 
and one is an officer ; how many has he in all ? 

65. Frank was sent to the grocer's to huy a box of 
mustard for seven cents and a lamp-wick for two cents ; 
how much did he spend ? 

66. Emily's dress cost six dollars and her hat three 
dollars ; how much more did the dress cost than the 
hat ? how much did both together cost ? 

67« Dick had five plums, and John gave him four 
more ; how many had Dick then ? 

68. Susan earned nine cents by hemming towels, and 
spent eight for a paper of needles ; how much had she 
left? 

69. If one orange cost three cents, how much must 
you pay for three oranges ? ••• ••• ••• 

70. If there are three 
leaves on one stalk of clo- 
ver, how many leaves will 
there be on three stalks ? 

71. Mr. Lanman paid 
for postage five cents on a 
letter to London, two cents on a postal card to Leipzig, 
and two cents on a letter to New York ; how much did 
he pay in all ? 

72. When apples cost two cents apiece, how many 
can you buy for nine cents ? 

Answer : Four apples ; and I shall have one cent left 
over. 

73. Mrs. Eastman's guinearhen laid seven eggs last 
week and two this week ; how many did she lay in all ? 

74. How many fingers and thumbs have you on both 
hands ? 

75. Peter bought nine marbles, and afterwards found 
another in the street ; how many marbles had he then ? 

76. How many one-cent postal cards can you buy for 
ten cents ? 

77. Bessie had ten chickens, but a hawk killed two of 
them ; how many has she now ? 
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78. Richard has a company of eight privates and two 
officers ; how many more privates than officers has 
Richard ? how many soldiers in all ? 

79. If you had six marbles in one hand and four in 
the other, how many more would you have in one hand 
than in the other ? how many in both hands ? 

80. Emma found ten nuts under a tree, and gener^ 
ously gave seven to her little brother ; how many had 
she left ? 

81. John and Joseph were coasting down hill on a 
sled which they had borrowed, when the rope caught 
under the runner and was broken : a new rope cost ten 
cents ; how much ought each to pay ? 

82. How many two-cent stamps can you buy for ten 

cents? 

♦ 

B, Questions, 

[The teacher will notice that the next sixty-five questions 
are arranged according to the sums of the numbers involved ; 
thus in questions 4-8 the sum is three j in 9-14 the sum is 
four. 

Let the pupils obtain the answers by the aid of counters ; 
on the review the coimters may be dispensed with. 

Let the pupil make up examples for himself, applying the 
different numbers to objects ; thus : — 

** Three and two are five. John has three apples and I 
have two apples ; both together we have five apples."] 

1. One and one are how many ? 

2. How many ones are there in two ? 

3. How many must you add to one in order to get 
two ? 

4. One and two are how many ? 

5. Two and one are how many ? 

6. How many must you add to two to get three ? how 
many to one ? 

7. How many ones are there in three ? 

8. How many twos are there in three ? 

Answer : One two and one over. 
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9. One and three are how many ? 

10. Two and two are how many? 

11. Three and one are how many ? 

12. How many must you add to each of the following 
to get four : one ? three ? two ? 

13. How many twos are there in four ? 

14. How mauy threes are there in four ? 

Answer : One three and one over. 

15. One and four are how many ? 

16. Two and three are how many ? 

17. Three and two are how many ? 

18. Four and one are how many ? 

19. How many must you add to each of the following 
to get five : one ? three ? two ? four ? 

20. How many twos are there in five ? how many 
threes ? how many fours ? 

21. One and five are how many ? 

22. Two and four are how many ? 

23. Three and three are how many ? 

24. Four and two are how many ? 

25. Five and one are how many ? 

26. How many must you add to each of the following 
to get six : one ? three ? five ? four ? two ? 

27. How many twos are there in six? how many 
threes ? how many fours ? how many fives ? 

28. One and six are how many ? 

29. Two and five are how many ? 

30. Three and four are how many ? 

31. Four and three are how many ? 

32. Five and two are how many ? 

33. Six and one are how many ? 

34. How many must you add to each of the following 
to get seven : one ? three ? five ? two ? four ? six ? 

35. How many twos are there in seven ? how many 
threes ? how many fours ? how many fives ? how many 
sixes? 
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36. One and seven are how many ? 

37. Two and six are how many ? 

38. Three and five are how many ? 

39. Four and four are how many ? 

40. Five and three are how many ? 

41. Six and two are how many ? 

42. Seven and one are how many ? 

43. How many must you add to each of the follow- 
ing to get eight : one ? six ? four ? two ? five ? three ? 
seven ? 

44. How many twos are there in eight ? how many 
threes ? how many fours ? how many fives ? how many 
sixes ? how many sevens ? 

45. One and eight are how many ? 

46. Two and seven are how many ? 

47. Three and six are how many ? 

48. Four and five are how many ? 

49. Five and four are how many ? 

50. Six and three are how many ? 

51. Seven and two are how many ? 

52. Eight and one are how many ? 

53. How many must you add to each of the following 
to get nine : one ? six ? four ? eight ? three ? seven ? 
five? two? 

54. How many twos are there in nine ? how many 
threes ? how many fours ? how many fives ? how many 
sixes ? how many sevens ? how many eights ? 

55. One and nine are how many ? 

56. Two and eight are how many ? 

57. Three and seven are how many ? 

58. Four and six are how many ? 

59. Five and five are how many ? 

60. Six and four are how many ? 

61. Seven and three are how many ? 

62. Eight and two are how many ? 

63. Nine and one are how many ? 

64. How many must you add to each of the follow- 
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ing to get ten : one ? seven ? five ? three ? eight ? six ? 
four ? two ? nine ? 

65. How many twos are there in ten ? how many 
threes ? how many foars ? how many fives ? how many 
sixes ? how many sevens ? how many eights ? how many 
nines. 

[The preceding questions shoald now he reviewed and an- 
swered without the aid of couuters. The pupil should never 
he told an answer, however ; he should find it out for himself, 
using counters or objects, if necessary.] 

66. Harry Smith sells his pop-corn on the cars for 
five cents a bag. A bagful costs him two cents ; how 
much does he make on each bac: that he sells ? 

67. Harry sold three bags this morning while the 
train was waiting at Salem; what were his profits on 
these three ? 

68. George worked in the garden two hours on Mon- 
day, three hours on Tuesday, and four hours on Friday ; 
how many hours did he work in all ? 

69. Aunt Elizabeth has given two cents apiece to 
Isabella, James, Adam, and Peter ; how much has she 
given away in all ? 

70. Mrs. Pickett and Mary have been out of town 
to-day : they started at one o'clock, and did n't get back 
until ten o'clock ; how many hours were they away ? 

71. Emily had ten peaches, but she generously gave 
away three to George, three to Sally, and three to 
Jenny ; how many peaches had Emily left ? 

72. A quart of kerosene oil will fill Mrs. Swan's lamp 
four times : she has just had her two-quart can filled ; 
how many times can she fill the lamp before all the oil 
in the can is used up ? 

73. Mr. Bell, the milkman, pays five cents a quart for 
his milk and sells it for seven ; how much did Mr. Bell 
make on the five quarts which he sold to my mother 
this morning ? 

74. Henry has just spent a week at Plymouth : the 
railroad fares were two dollars, the board was six dollars, 
and other expenses were one dollar ; how much did the 
visit cost ? 
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75. One and one are how many ? 

76. Two and one are how many ? 

77. Three and one are how many ? 

78. Four and one are how many ? 

79. Five and one are how many ? 

80. Six and one are how many ? 

81. Seven and one are how many ? 

82. Eight and one are how many ? 

83. Nine and one are how many ? 

84. One and two are how many ? 

85. Two and two are how many ? 

86. Three and two are how many ? 

87. Four and two are how many ? 

88. Five and two are how many ? 

89. Six and two are how many ? 

90. Seven and two are how many ? 

91. Eight and two are how many ? 

92. One and three are how many ? 

93. Two and three are how many ? 

94. Three and three are how many ? 

95. Four and three are how many ? 

96. Five and three are how many ? 

97. Six and three are how many ? 

98. Seven and three are how many ? 

99. One and four are how many ? 

100. Two and four are how many ? 

101. Three and four are how many ? 

102. Four and four are how many ? 

103. Five and four are how many ? 

104. Six and four are how many ? 

105. One and five are how many ? 

106. Two and five are how many ? 

107. Three and five are how many ? 

108. Four and five are how many ? 

109. Five and five are how many ? 
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110. One and six are how many ? 

111. Two and six are how many ? 

112. Three and six are how many ? 

113. Four and six are how many ? 

114. One and seven are how many ? 

115. Two and seven are how many ? 

116. Three and seven are how many ? 



117. One and eight are how many ? 

118. Two and eight are how many ? 

119. One and nine are how many ? 



120. One less one are how many ? 

121. Two less one are how many ? 

122. Three less one are how many ? 

123. Four less one are how many ? 

124. Five less one are how many ? 

125. Six less one are how many ? 

126. Seven less one are how many ? 

127. Eight less one are how many ? 

128. Nine less one are how many ? 

129. Ten less one are how many ? 

130. Two less two are how many ? 

131. Three less two are how many ? 

132. Four less two are how many ? 

133. Five less two are how many ? 

134. Six less two are how many ? 

135. Seven less two are how many ? 

136. Eight less two are how many ? 

137. Nine less two are how many ? 

138. Ten less two are how many ? 

139. Three less three are how many ? 

140. Four less three are how many ? 

141. Five less three are how many ? 
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142. Six less three are how many ? 

143. Seven less three are how many ? 

144. £ight less three are how many ? 

145. Nine less three are how many ? 

146. Ten less three are how many ? 

147. Four less four are how many ? 

148. Five less four are how many ? 

149. Six less four are how many ? 

150. Seven less four are how many ? 

151. Eight less four are how many ? 

152. Nine less four are how many ? 

153. Ten less four are how many ? 

154. Five less five are how many ? 

155. Six less five are how many ? 

156. Seven less five are how many ? 

157. Eight less five are how many ? 

158. Nine less five are how many ? 

159. Ten less five are how many ? 

160. Six less six are how many ? 

161. Seven less six are how many ? 

162. Eight less six are how many ? 

163. Nine less six are how many ? 

164. Ten less six are how many ? 

165. Seven less seven are how many ? 
• 166. Eight less seven are how many ? 

167. Nine less seven are how many ? 

168. Ten less seven are how many ? 

169. Eight less eight are how many ? 

170. Nine less eight are how many ? 

171. Ten less eight are how many ? 

172. Nine less nine are how many ? 

173. Ten less nine are how many ? 
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174. Five less two are how many ? 

175. Seven less three are how many ? 

176. Three less three are how many ? 

177. Nine less three are how many ? 

178. Six less two are how many ? 

179. Seven less four are how many ? 

180. Eight less three are how many ? 

181. Five less four are how many ? 

182. Seven less five are how many ? 

183. Nine less five are how many ? 

184. Eight less six are how many ? 



C. Miscellaneous Practical Problems. 

1. Frank had nine pears, and gave two of them to 
Tom and three to Harry ; how many had he left ? how 
many more had he then than Harry ? 

2. Three hoys, Peter, John, and Oliver, gave money 
to a beggar : Peter gave five cents, John three cents, 
and Oliver two cents ; how much did the beggar receive ? 

3. A man bought a small firkin of butter for nine 
dollars : he used two dollars' worth, and sold the re- 
mainder for four dollars ; how much did he lose ? 

4. Martha picked two quarts of berries for five 
cents a quart ; how much did she earn ? After she had 
spent two cents for ginger-snaps, how much had she ? 

5. A man bought a sheep for nine dollars, and to pay 
for it he gave five bushels of corn worth four dollars^ 
and the rest in money ; how much money did he pay ? 

6. A farmer brought to market five dollars' worth of 
potatoes and three dollars' worth of butter, and after 
he had sold these he bought a barrel of flour for six 
dollars ; how much money did he carry home ? 

7. Samuel and John have a garden, in which they 
raise vegetables to sell : last year they raised two dol- 
lars' worth of early lettuce, three dollars' worth of to- 
matoes, and one dollar's worth of radishes ; how much 
money did they make in all ? what was the share of 
each? 
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8. Sarah was Bent to the baker's shop with a ten-cent 
piece : she bought a loaf of bread for five cents and two 
cents' worth of yeast ; how much in change did she re- 
ceive ? 

9. Johnny had two cents this morning, but he earned 
five cents by holding a horse, and spent three cents for 
an orange ; how much has he now ? 

10. Richard had three white marbles and five black 
ones : he lost two of them, and then bought four more ; 
how many marbles had he then ? 

11. Lucy must knit ten times around her stocking 
every day : she knit eight rows this morning, but one had 
to be unraveled ; how many rows must she knit this af- 
ternoon ? 

12. Jennie set her old hen on a nest of nine eggs : one 
of the eggs was bad, and the old hen broke two more ; 
how many chickens were hatched out ? Jennie gave two 
of her chickens away ; how many had she left ? 

13. It is now Thursday, and Sarah has eight hand- 
kerchiefs to hem this week ; but Clara says that she will 
do three of them in order that Sarah may have more 
time to play : if Sarah hems two handkerchiefs to-day 
and two to-morrow, how many will there be left for Sat- 
urday ? 

14. Greorge earned nine cents by collecting three bar- 
rels of leaves : he spent three cents for candy, and gave 
two cents to his little brother ; how much had he then ? 

15. James paid a carpenter five cents for two baskets 
7>i shavings, and then sold the shavings for four cents a 
basket ; how much did he earn ? 



D. Numbers expressed by Figures. 

Numbers are expressed not only by their names, but 
also, for the sake of brevity, by particular characters 
called figures. 

Thus the number whose name is one is expressed also 
by the figure 1. 
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Names. Figares 

Nothing or zero 

One I 

Two 2 

Three 3 

Four 4 

Five 5 

Six 6 

Seven 7 

Eight 8 

Nine 9 

Ten 10 

Note. — The forms of figures used to express num- 
bers, though always nearly the same, differ slightly in 
different styles of type. 

[To the teacher : — 

Before proceeding further the pupil should become per- 
fectly familiar with the figures given above. He should be 
able both to know what they represent when he sees them 
and to write them neatly and distinctly. He should associate 
them in his mind with the numbers themselves rather than 
with the names of the numbers. 

<* First, show a number of objects, and then write (on the 
blackboard) the sign ; second, write the sign and ask the 
pupils to show that number of objects ; third, show a num- 
ber of objects and have the pupils write the sign ; fourth, 
send the class to the board, then show numbers of objects 
one after the other, and have the pupils write the sign." 
— Notes of Talks on Teaching given by P. W. Parker.'] 

1. How many are 1 and 6 ? 5 and 4 ? 2 and 8 ? ^ 
and 4 ? 7 and 2 ? 2 and 5 ? 5 and 5 ? 4 and 6 ? 1 and 
1 ? 3 and 5 ? 

2. How many are 6 less 2 ? 9 less 3 ? 6 less 1 ? 7 
less 6? 4 less 2 ? 8 less 4 ? 2 less 1 ? 3 less 2 ? 6 less 
3 ? 9 less 4 ? 

3. How many are 6 and 3 ? 

In questions like this, 6 and 3 is often written, for short, 
6+3. The sign + is called plus, and shows that the number 
after it is to be counted on or " added " to the number be- 
fore it. Thus, 6+3 are 9 ; 2+8 are 10. 

2 
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4. How many are 6+1? 8 + 2? 4+3? 2 + 7? 2 + 2? 

3 + 2? 6 + 3? 7 + 1? 2 + 6? 2 + 4? 5 + 1? 

4 + 4? 4 + 5? 3 + 7? 7+3? 1 + 8? 3 + 1? 

5 + 2? 1 + 2? 4 + 1? 8 + 1? 6 + 2? 1 + 7? 
4+2? 6+4? 5 + 3? 3 + 3? 3 + 6? 2 + 5? 

5. How many are 6 less 3 ? 

In questions like this, 6 less 3 is often written, for short, 
6—3. The sign — is called minus^ and shows that the num- 
ber after it is to be taken away or <* subtracted " from the 
number before it. Thus, 6—3 are 3 ; 8—4 are 4. 

6. How many are 6-4 ? 9-2 ? 8-3 ? 4-1 ? 5-4 ? 
7-5? 5-3? 5-2? 8-5? 8-6? 7-1? 
6-5? 7-2? 7-3? 6-1? 9-8? 9-5? 
9-7? 4-3? 9-6? 7-4? 8-7? 8-2? 

7. How many are one and two and three ? 3 and 3 
and 2? 2 + 1 + 4? [that is, 2 and 1 and 4?] 4 and 2 
and 2? 2 + 3 + 4? 6 and 2 and 1 ? 4+1 + 2? 2 and 1 
and 5? 2 + 6 + 2? 1 + 2 + 7? three and one and three? 

8. How many are 1 + 5 and 3 ? 7 and 1 and 2 ? one 
and one and eight? 6 + 2 + 1? 4 + 4 + 2? 3 + 2 + 4? 

4 + 1 + 4 ? one and one and five ? 3 and 3 and 3 ? 1 and 

5 + 4? 2 + 3 + 3? 3 + 4 + 3? 7 and 1 and 1? 

9. How many are 6 and 1 and 2? 8 + 1 + 1? 1 and 4 
and 3? 3 + 2 + 3? five and two and one? 4 + 1 + 5? 2 
and 2 and 1 and 3 ? 4 and 1 and 2 and 1 ? 3 + 1 + 2 
and4? 1 + 2 + 3 + 3? 

10. How many are ten less two ? 6 and 3 less 5 ? 6 
and 2 less 3? 5 + 2-4? [that is, 5 and 2 less 4 ?] 

11. How many are 4 — 3 + 2 ? 5 and 3 less 6 ? seven 
less one less two ? 6 and 2 less 4? 4 + 3 — 5? 8 + 1 — 2? 
3 + 1-2? 6-5 + 2? 4+3 less 2? 

12. How many are 8 — 3 — 2? [that is, 8 less 3 less 
2 ?] 7 less 4 less 1 ? 4 and 4 less 2 ? 6 + 4-8 ? 5 + 3 
less 7? 7 and 1 less 3? 2 and 5 less 4? 6 + 3-5? 4 
and 2 less 5? 5 + 3-4? 
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SECTION II. 
Numbers from Eleven to Twenty, IncluBive. 

A. The Names of the Numbers. Practical Problems 
introducing the Numbers in order, 

########## ten. 

########## # eleven. 

########## %% twelve. 

%%%%%%%%%% %% % thirteen. 

########## 0000 fourteen. 

0000000000 00000 fifteen. 

0000000000 000000 sixteen. 

0000000000 000#00# seventeen. 

0000000000 00000000 eighteen. 

0000000000 000000000 nineteen. 

0000000000 ###0###0#0 twentv. 

1. Mr. White had 10 sheep, but he has just bought 
another one ; how many has he now ? 

2. When Nettie rode in the omnibus, the other day, 
there were at first only 8 passengers, but 3 more soon 
got in ; how many were there in all ? 

3. In Mrs. HalFs parlor are 6 pictures, and in her 
sitting-room there are 5 ; how many pictures are there 
in both rooms ? 

4. William has seven white marbles and four glass 
ones ; Edward has sixteen : which has the more marbles, 
£(iward or William ? 

5. A boy having eleven nuts gave away two of them ; 
how many had he left ? 

6. If a man had eleven dollars, and should buy ten 
dollars' worth of coal, how much money would he have 
left? 
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7. Mary's hen laid 5 eggs week before last, and 7 
eggs last week ; how many in both weeks ? 

8. Two new pupils joined Ethel's Sabbath-school class 
last Sunday : before that there were ten in the class ; 
how many are there now ? 

9. James received 8 cents for gathering bay leaves for 
Mr. Jones, the apothecary : James already had 4 cents 
of his own ; how much did he have altogether ? 

10. A grocer bought a firkin of butter for nine dollars, 
and sold it at retail for three dollars more than he gave 
for it ; how much did he sell it for ? 

11. Susan has 2 paper dolls, and each one of them 
has 6 dresses ; how many dresses have they in all ? 

12. If you had 10 cents, and your papa should give 
you 3 more, how many would you have ? 

13. There are 8 plates and 6 saucers on the tea-table ; 
how many plates and saucers ? 

14. If Flora reads four pages in her new story-book 
to-day, and nine to-morrow, how much will she have read 
altogether ? 

15. George caught 2 fishes last Monday : he sold one 
of them for 7 cents, and the other for 6 cents ; how much 
did he get in all ? 

16. Albert has a case containing ten black lead pencUs 
and four colored ones ; how many pencils are there in 
the case ? 

17. Lucy was sent to buy 2 quarts of milk at 7 cents 
a quart ; how much money did she spend ? 

18. There were fourteen pieces of kindling wood in 
the kitchen, but the servant used nine pieces in building 
the fire ; how many were left ? 

19. In Miss Cole's school, 5 pupils sit in the first 
row, 5 in the second, and 4 in the third row ; how many 
in all three rows ? 

20. Emily had fifteen raisins : she kept four, and gave 
the rest away ; how many did she give away ? 
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21. Mrs. Miller has 5 flower-pots in one window of 
her sitting-room, and 10 in the others ; how many in 
all? 

22. Sarah's teacher has twelve books on her table, and 
three in the table-drawer ; how many books altogether ? 

23. Walter has two books : in one there are 7 pic- 
tures, in the other 8 ; how many are there in both 
books ? 

24. A man bought a sheep for 6 dollars, and a goat 
for 9 dollars ; what did he give for both ? 

25. Fred paid ten cents for an ice-cream, and six 
cents for some cake to eat with it ; how much did he 
spend in all ? 

26. A man bought a barrel of flour for eight dollars, 
and paid eight dollars more for a box of butter ; how 
much did he pay in all ? 

27. Grace has two rose-bushes : on one there are nine 
roses, and on the other seven ; how many roses has 
Grace ? 

28. The rag-man gave Anna sixteen cents for the rags 
that she had been saving ; how much of this money had 
she left after spending ten cents for a needle-book ? 

29. Frank found ten pieces of flag-root, and Robert 
seven, when they were in the woods the other day ; how 
many pieces of flag-root did both boys find ? 

30. Mr. Lane bought a newspaper for two cents, and 
some writing-paper for fifteen cents ; how much did he 
spend in all ? ' 

31. A man who owed seventeen dollars paid all but 
six dollars ; how much did he pay ? 

32. Alice sewed 9 hours yesterday, and 8 to-day ; 
how many on both days ? 

33. There are seventeen songs in Kate's book, but 
she knows only four of them ; how many has she yet to 
learn? 

34. If the school-house has eight windows on one 
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side, and ten on the other, how many are there on both 
sides ? 

35. Horace bought for his mother, at the shop, six 
cents* worth of matches, and twelve cents' worth of spice ; 
how much did he pay in all ? 

36. Martha has eleven white beads, and seven black 
ones ; how many has she in aU ? 

37. The butcher gave Tom and Lucy eighteen cents 
for the dandelions that they had dug ; how much ought 
each to have ? 

38. Mr. Smith has two cows : one gives eleven quarts 
of milk a day, and the other seven ; how many quarts 
of milk do both together give ? 

39. In Richard's class there are 10 boys and 9 girls ; 
how many pupils are there in the class ? 

40. A man bought nineteen pounds of sugar, and, 
having lost a part through a hole in the paper, he found, 
when he reached home, that he had only fifteen pounds 
left ; how much did he lose ? 

41. Mrs. Hill bought seven pounds of one kind of tea, 
and twelve pounds of another kind ; how many pounds 
did she buy in all ? 

42. There are eleven mowers in the field, and eight 
boys to turn the grass ; how many persons are in the 
field? 

43. Emma sold two of her little chickens for ten cents 
apiece ; how much did she receive ? 

44. Mr. Otis bought a barrel of flour for eight dol- 
lars, and a half-barrel of sugar for twelve dollars ; how 
much money did he spend ? 

45. Clara uses six books at school, and has fourteen 
on her shelf at home ; how many books has she ? 

46. Andrew broke a window in Mr. Smith's shop, and 
had to pay sixteen cents for a new pane of glass, and 
four cents for putty. Mr. Smith kindly offered to reset 
the glass for nothing; how much had Andrew to pay 
for his carelessness ? 
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47. A lady went shopping one morning, and spent 
$4 * for a pair of shoes, and $10 for a bonnet ; how 
much was that in all ? If she had $20 in her pocket 
when she started out, how much ought she to have left ? 

48. If you can earn $2 in one week, how much can 
you earn in three weeks ? If you work for four weeks, 
and spend $5 for a hat and a pair of boots, how much 
will you have left ? 



B. Numbers expressed by Figures. The Sign of Equal- 
ity ( = ). Questions and Problems. 

The figures corresponding to the numbers from ten 
to twenty, inclusive, are as follows : — 

Names. 



Ten. 

Eleven. 

Twelve. 

Thirteen. 

Fourteen. 

Fifteen. 

Sixteen. 

Seventeen. 

Eighteen. 

Nineteen. 

Twenty. 



10 + 1 
10 + 2' 
10 + 3 
10 + 4 
10 + 5 
10 + 6 
10 + 7 
10+ 8 
10 + 9_ 
[2 tens.^ 



Figures. 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 



1. How many are 6 + 5 ? 4 + 7 ? 3 + 8 ? 2 + 9? 10 + 1 ? 

2. How many must you add to each of the following 
numbers to get 11 : 1 ? 4? 3? 5 ? 8 ? 10 ? 9? 

3. How many 5's in eleven ? 

4. How many are 1 and 11? 3 + 9? 2 + 10? 4 + 8? 
7+5? 6+6? 

5. How many must you add to each of the following 
numbers in order to get twelve : 5? 3? 8? 6? 2? 9? 

6. How many 6's in 12 ? how many 2's ? how many 
4's ? how many 3*s ? 

* This is a short way of writing 4 dollars. Similarly $10 stands for 
10 dollars. 
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7. How many are ten and three? 11 + 2 ? 5 + 8? 6 + 7? 
one and twelve ? 9 + 4 ? 

8. How many must yon add to each of the following 
numbers in order to get 13 : 2 ? 5 ? 3? 7 ? 9 ? 1 ? 

9. How many 6*8 in thirteen ? how many 2's ? 

10. How many are 2 + 12 ? nine and five ? 7 + 7 ? 
6 + 8 ? eleven and three ? 10 + 4 ? 

11. How many must you add to each of the following 
numbers in order to get fourteen : 3? 8? 4? 2? 9? 

12. How many 7*8 in 14 ? how many 2's ? 

13. How many are fourteen and one? three and 
twelve ? 8 and 7 ? 5 and 10 ? 9 and 6 ? eleven and 
four ? 

14. How many must you add to each of the following 
numbers in order to get 15: 3? 7? 9? 5? 1? 4? 

15. How many 3*8 are there in 15 ? how many 5*8 ? 

16. How many are 8 + 8? 7 + 9? fourteen and two ? 
6 and 10 ? eleven and five ? 

17. How many must you add to 3 in order to get six 
teen ? how many to 8 ? to 5 ? 

18. How many 8*8 are there in 16 ? how many 5*8 ? 

19. How many are lO and 7 ? fourteen and three ? 
9 + 8 ? five and twelve ? fifteen and two ? four and thir- 
teen ? eleven and six ? 

20. How many must you add to each of the following 
numbers in order to get seventeen : 4? 6? 9? 3? fif- 
teen ? twelve ? 

21. How many 4*8 are there in 17 ? 

22. How many are 10 and 8 ? 9 and 9 ? three and 
fifteen ? five and thirteen ? twelve and six ? fourteen 
and four ? seven and eleven ? 

23. How many must you add to each of the following 
numbers in order to get eighteen : 2? 7?9?4?6? 
thirteen ? 
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24. How many 9*8 are there in 18 ? how many 6*8 ? 

25. How many are 10 and 9 ? twelve and 8even ? 
three and sixteen ? thirteen and six ? four and fifteen ? 

26. How many must you add to each of the following 
numbers in order to get nineteen : 4? 3? 9? 6? thir- 
teen ? twelve ? 

27. How many 9*8 in 19 ? 

28. How many are 10 and 10 ? three and seventeen ? 
thirteen and seven ? eight and twelve ? four and six- 
teen ? fifteen and five ? 

29. How many must you add to each of the following 
numbers in order to get twenty : 4? 3? 9? 14? 7? 5? 

30. How many lO's are there in 20 ? how many 4*8 ? 
how many 5*8 ? 

31. How many are 10 + 1? 11 + 1? 12 + 1? 13 + 1? 
14 + 1? 15 + 1? 16 + 1? 17 + 1? 18 + 1? 19 + 1? 

32. How many are 10 + 2? 11 + 2? 12 + 2? 13 + 2? 
14 + 2? 15 + 2? 16 + 2? 17 + 2? 18 + 2? 

33. How many are 10 + 3? 11 + 3? 12 + 3? 13 + 3? 
14+3? 15 + 3? 16 + 3? 17 + 3? 

34. Howmanyare 10 + 4? 11 + 4? 12 + 4? 13 + 4? 
14 + 4? 15 + 4? 16 + 4? 

35. How many are 10 + 5? 11 + 5? 12 + 5? 13 + 5? 
14 + 5? 15 + 5? 

36. How many are 10 + 6? 11 + 6? 12 + 6? 13 + 6? 
14 + 6? 

37. How many are 10 + 7? 11 + 7? 12 + 7? 13 + 7? 

38. How many are 10 + 8 ? 11 + 8? 12 + 8? 

39. How many are 10 + 9 ? 11 + 9? 

40. How many are 10 + 10 ? 

41. How many are 15-3? 16-5? 19-2? 14-8? 
20-13? 19-7? 17- 4? 13- 2? 18-6? 15-2? 
18-12? 19-8? 16- 3? 15- 9? 17-6? 13-7? 
20-12? 16-8? 14- 6? 12- 4? 20-8? 18-9? 
14-11? 12-6? 17-11? 19-13? 
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Instead of writing the words ** are " and " make " in such 
sentences as " 6 and 3 are 9," or " 6 and 3 make 9," we may 
use the sig^ of equality = . Thus 6+3=9 (which is to he 
read *^ six plus three equals nine ") means that if we add 
three to six the result or sum will be nine. Similarly 8—5 
=3 ("eight less five equals three") means that if we sub- 
tract five from eight the result or difference will be three. 

42. Read the following expressions : 

8+9 = 17, 4 + 12 = 16, 7+ 8 = 15, 
11 + 5 = 16, 11- 2= 9, 18-13= 5. 

43. What number ought to be placed after the sign 
of equality in each of the following cases : 

7+ 8 = ? 3 + 12 = ? 4+ 9 = ? 

2 + 13 = ? 18- 5 = ? 17- 9 = ? 

20- 7 = ? 19- 4 = ? 18- 7 = ? 

19-11 = ? 14- 9 = ? 17-13 = ? 

18- 3 = ? 13- 8 = ? 16- 7 = ? 



C. Miscellaneous Problems, 

1. Two boys, James and Robert, bought seven marbles 
apiece : James gave Robert four of his ; how many had 
each then ? 

2. A man bought a firkin of butter for twelve dollars, 
but, it being damaged, he sold it again for eight dollars ; 
how much did he lose ? 

3. A man bought three sheep for fifteen dollars, but 
could not sell them again for so much by eight dollars ; 
how much did he sell them for ? 

4. A man bought sixteen pounds of coffee, and lost 
seven pounds of it as he was carrying it home ; how 
much had he left ? 

5. A man, owing fifteen dollars, paid nine dollars of 
it ; how much did he then owe ? 

6. John got fourteen pond lilies : he gave Helen two, 
and Lizzie two, and put the rest into a vase at home ; 
how many were in the vase ? 

7. Farmer Higgins brought to market eight bushels 
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of potatoes worth six dollars, three hashels of onions 
worth four dollars, and a dollar's worth of cabbages : he 
sold them all ; how much money did he receive ? 

8. How many are three and four and eight? nine 
and six and three ? 4 and 9 and 2 ? 5 and 7 and 1 ? 
2 + 8 + 6? 13 and 2 and 4? 3 + 7 + 9? 11 + 5 + 3? 

14 + 1 + 2? 2 + 7 + 11? 8 + 2 + 9? 7 + 9 + 2? 2 + 3 + 4 
and 5? 1 + 3 + 7 + 5? 2 + 4 + 6 + 8? What is the sum 
of 7, 9, and 3 ? 

9. Samuel sold the old paper which he had collected 
for 19 cents: he bought a case of colored pencils for 

15 cents ; how much had he left ? 

10. John's mother gave him twenty cents, and sent 
him to buy six cents' worth of pepper and a ten-cent loaf 
of bread ; how much ought John to have brought back 
from the shop ? 

11. If a barrel of flour is worth eight dollars, and a 
hundred-weight of sugar is worth twelve dollars, how 
much more is the sugar worth than the flour ? 

12. If a man had eleven dollars, and should buy some 
corn for five dollars, how much money would he have 
left? 

13. A man bought a tub of butter for fifteen dollars, 
but it got slightly rancid during the hot weather, so that 
he was glad to sell it for eight dollars less than he gave 
for it ; what did he sell it for ? 

14. How many are fifteen less four less two ? 17 less 
9 less 3 ? 11 less 2 less 4 ? 20 less 6 less 7 ? 19 less 8 
less 5? 16-4-3? 18-1-5? 14-9-2? 13-5-3? 

15. There are four rooms in Hattie's doll-house : 
there are three chairs in the kitchen, six in the dining- 
room, three in the bed-room, and five in the parlor ; how 
many chairs has Hattie ? 

16. Henry and Arthur wish to buy a ball together ; 
Henry has seven cents and Arthur six cents, but the ball 
costs sixteen cents ; how many cents more must the boys 
earn before they can have the ball ? 

17. Sarah is to have eighteen days of vacation : she 
is to spend seven days at the seashore, and six more 
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with her aunt in the country ; how many holidays will 
Sarah have at home ? 

18. How many are seven and five less two ? 9 and 6 
less 3? 8 and 7 less 9? 4 + 12-7? 6 + 11-4? 5 + 14 
less 7? 8 + 2 + 4-3? 15-9+4? 18-7 + 2 + 1? 8 + 7 
less 6 + 9? 

19. A boy gave to one of his companions eight pears, 
to another six, to another four, and kept two himself ; 
how many had he at first ? 

20. A boy found twenty apples under a tree by the 
road-side, and gave them to his school-mates as follows : 
to one he gave three, to another two, to another four, 
and to another five ; how many did he give away ? how 
many had he left ? 

21. John, George, and Robert fished, one day last 
summer, in the little brook near their uncle's house in 
the country : John caught six trout, Greorge five, and 
Robert nine ; but when they reached home they found 
that three of the fish had dropped off the twig on which 
the boys had strung them ; how many trout were there 
left for the next morning's breakfast ? 
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SECTION in. 

Numbers abovo Twenty. 

A, Names of the Numbers » Qtiestions, 



Twenty. 

Twenty-one. 

Twenty-two. 

Twenty-three. 

Twenty-four. 

Twenty-five. 

Twenty-six. 

Twenty-seven. 

Twenty-eight. 

Twenty-nine. 

Thirty. 

Thirty-one. 

Thirty-two. 

Forty. 

Fifty. 

Sixty. 

Seventy. 

Eighty. 

Ninety, 

One hundred. 



'2 tens 

'20 + 1 

"20 + 2 

'20 + 3 

'20 + 4 

'20 + 5 

'20 + 6 

'20 + 7 

'20 + 8 

"20 + 9 
[3 tens, or 20 + 10] 

[30 + 1] 

[30 + 2] 

"4 tens, or 30 + 10 

'5 tens, or 40 + 10 

'6 tens, or 50 + 10 

"7 tens, or 60 + 10' 

'8 tens, or 70 + 10' 

9 tens, or 80 + 10 

[10 tens, or 90 + 10 j 



* FfgurM. 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
40 
50 
60 
70 
80 
90 
100 



1. How many dots are there here ? 

2. Fanner Jones had 20 sheep, but he has bought 5 
more ; how many has he now ? 

3. Count these dots : 
eeeeeeeeee eeeeeeeeee e 

And these : 



And these : 
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4. Jenny paid at the store 2 cents for a lamp-wick, 
and 20 cents for a package of chocolate ; how much did 
she pay in all ? 

5. There were 20 pupils in Miss Kilham's school last 
term, but this term there are 4 more ; how many pupils 
are there now in the school ? 

6. Kate read 7 pages in her story-book to-day : she 
had already read 20 pages; how many pages has she 
read in all ? 

7. Henry sold 20 heads of lettuce out of his garden 
last week, and eight more this week ; how many has he 
sold in all ? 

8. George earned 20 cents last week, and 10 cents 
more this week ; how many cents has he earned in all ? 

9. James and Bertram have 20 marbles apiece, which 
they carry in the same bag ; how many marbles are 
there in the bag ? 

10. Lawyer Brown has 30 books on the shelf above 
his table, and 10 more on the table itself ; how many are 
there in all ? 

11. On Monday morning Ellen had 50 cents: she 
earned 10 cents on Monday by picking berries, and 10 
cents more on Tuesday by doing some errands ; how 
much money had she on Monday night ? on Tuesday 
night? 

12. On August 20th Farmer Tuttle had sold 70 bush- 
els of early potatoes from the field next the barn : on 
the next Thursday he sent 10 bushels more to market ; 
how many bushels did he sell in all ? 

13. Old Mr. Waite was 80 years old 10 years ago ; 
how old is he now ? how old will he be 10 years hence, 
if he lives so long ? 

14. What do we call 2 tens ? Answer: Twenty. 
What do we call 3 tens ? Answer : Thirty. 

What do we call 4 tens ? 5 tens ? 6 tens ? 7 tens ? 
8 tens ? 9 tens ? 10 tens ? Express by figures the an- 
swers you have given. 

15. What number is expressed by 50 ? 80 ? 20 ? 90 ? 
100? 70? 30? 60? 40? 10? How many tens in each ? 
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16. How is thirty expressed by figures ? sixty ? 
ninety ? fifty ? eighty ? forty ? one hundred ? twenty ? 
seventy ? 

17. 2 tens + 4 tens = how many tens ? What is the 
answer called, and how is it expressed by figures ? 

Answer : 2 tens + 4 tens =6 tens ; six tens are called 
sixty y and are expressed by figures thus : 60. 
How many, then, are 20 + 40? Answer: 60. 

18. Answer in like manner the following : •— 
(1.) 1 ten +8 tens = ? 10 + 80 = ? 

(2.) 3 tens + 7 tens = ? 30 + 70 = ? 
(3.) 6tens + 2tens = ? 60 + 20 = ? 
(4.) 5 tens— 3 tens = ? 50—30 = ? 
(6.) 8 tens-4 tens = ? 80—40 = ? 
(6.) 9 tens— 5 tens = ? 90—50 = ? 
(7.) 2 tens + 1 ten +4 ten8 = ? 20 + 10 + 40 = ? 
(8.) 8 tens-2 ten8 + 3 ten8 = ? 80-20 + 30 = ? 
(9.) 6tens + 4ten8— 5 ten8 = ? 60 + 40-50 = ? 
(10.) 4 ten8 + 3 ten8 + 3 ten8 = ? 40 + 30 + 30 = ? 

19. One ten is expressed by the figure 1 with a zero 
after it, thus : 10. Two tens are expressed by 2 with a 
zero after it, thus : 20 ; three tens by 3 with a zero after 
it, thus : 30. To express any number of tens, we write 
that number with a zero after it. Express by figures 18 
tens {Answer : 180) ; 11 tens ; 16 tens ; 14 tens ; 13 
tens ; 19 tens. 

20. How many tens are there in 120 ? 100 ? 170 ? 
150 ? 90 ? 

21. A ONE is sometimes caUed a unit. Thus 6 stands 
for 6 ones or units ; 7 for 7 ones or units ; 12 for 12 
ones or units ; 10 for 10 ones or units. One ten, then, 
is the same as 10 units ; 12, which is 10 + 2, is the same 
as 12 units, or one ten and two units. How many units 
in 16? in 12? 19? 15? 

22. How many units in 20? 90? 80? 70? 50? 30? 
How many tens in each ? Answer, to the first : In 20 
there are twenty units or two tens. 

23. How are 2 tens + 1 unit expressed by figures, and 
what is the result called ? 
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Answer : 2 tens + 1 unit = 20 units + 1 unit = 21 units, 
and this is called twenty-one, 

24. Give in like manner answers to the following: 
2 tens + 2 units ; 2 tens + 3 units ; 2 tens + 4 units ; 
2 tens + 5 units ; 2 tens + 6 units ; 2 tens + 7 units ; 
2 tens + 8 units ; 2 tens + 9 units ; 3 tens + 7 units ; 
9 tens + 6 units ; 8 tens + 5 units ; 6 tens + 4 units ; 
7 tens + 7 units. 

25. Name the numbers : 13, 23, 33, 43, 53, 63, 73, 
83, 93 ; 14, 34, 54, 74, 94 ; 15, 25, 45, 65, 85, 95 ; 16 
36, 66, 96 ; 17, 27, 57, 97 ; 18, 48, 68, 88 ; 19, 29, 39, 
69, 79, 99. 

26. Express by figures thirty-eight, ninety-seven, fifty- 
two, sixty-six, eighty-nine, thirty-two, forty-four, thirteen, 
twenty-two, ninety-nine, eighty-eight, seventy-seven, fifty- 
five, thirty-three, ninety-eight, seventy-eight, sixty-eight, 
fifty-eight, forty-eight, twenty-eight, eighteen, eighty- 
seven. 

27. A DIME is a silver coin of the value of ten cents, 
12 cents is equivalent to 1 dime + 2 cents. 24 cents is 
equivalent to 2 dimes + 4 cents. 

What is the largest number of dimes you can get for 
26 cents, and how many cents will you have left over ? for 
32 cents ? for 98 cents ? for 47 cents ? for 50 cents ? 
for 25 cents ? for 75 cents ? Answer to the first : For 
26 cents you can get 2 dimes, and will have 6 cents left 
over. 

28. What is the largest number of tens in 87, and how 
many units are left over ? in 46 ? in 38 ? in 72 ? in 99 ? 
in 70? in 68.^ in 100? 

Nimibers above One Hundred, 

Names. Figures. 



One hundred and one 
One hundred and two 
One hundred and three 



One hundred and four 10 tens + 4, or 100 + 4 



One hundred and five 



10 tens + 1, or 100 + 1 
10 tens + 2, or 100+ 2 
10 tens + 3, or 100 + 3 



10 tens + 5, or 100 + 5 



One hundred and six [10 tens + 6, or 100 + 6^ 



101 
102 
103 
104 
105 
106 
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Names. Figures 

107 
108 
109 



One hundred and seven 
One hundred and eight 
One hundred and nine 



lOtens + T, orl004-7 
10 tens + 8, or 100 + 8 
lOtens + Q, orlOO + 9 

One hundred and ten [10 tens + 1 ten, or 100 + 10] 110 

One hundred and twenty 



[10 tens + 2 tens, or 100 + 20 



120 
130 
140 
150 
160 
170 
180 
190 



One hundred and thirty [100 + 30 

One hundred and forty '100 + 40 

One hundred and fifty [100 + 50 

One hundred and sixty [100 + 60 

One hundred and seventy '100 + 70 

One hundred and eighty [100 + 80^ 

One hundred and ninety [100 + 90 
Two hundred ^ [20 tens or 100 + lOOl 200 

Two hundred and one [200 + 1] 201 

Three hundred 300 

Four hundred 400 

Five hundred 500 

Six hundred 600 

Seven hundred 700 

Eight hundred 800 

Nine hundred 900 

One thousand [10 hundred] 1000 

29. One hundred is expressed by the figure 1 with two 
zeros after it, thus : 100 ; two hundred is expressed by 
2 with two zeros after it, thus : 200 ; three hundred by 3 
with two zeros after it, thus : 300. 

To express any number of hundreds we write that 
number with two zeros after it. 

Express by figures 17 hundred. Answer : 1700. 

Express by figures 14 hundred ; 10 hundred ; 8 hun- 
dred ; 4 hundred ; 26 hundred ; 39 hundi'ed. 

30. How many hundreds are there in 600 .'' 1600? 
600 ? 900 ? 1100 ? 1500 ? 1000 ? 

31. Name the numbers 800, 200, 1200, 400, 1900, 
300, 100, 700. How many tens in each ? 

32. Express by figures the numbers three hundred, 

8 
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seven hundred, six hundred, ten hundred, twenty hun- 
dred, thirteen hundred. 

33. How are 1 hundred + 1 unit expressed by figures, 
and what is the result called ? 

Answer: 1 hundred (or 10 tens) + 1 unit = 100 
units + 1 unit =101 units, and this is called One hun- 
dred and one. 

34. How many units are there in 

1 hundred + 2 units ? 1 hundred + 6 units ? 

1 hundred + 3 units ? 1 hundred + 7 units ? 

1 hundred + 4 units ? 1 hundred + 8 units ? 

1 hundred + 5 units ? 1 hundred + 9 units ? 

Write your answera in figures. 
36. How many are 1 hundred + 10 units ? 

Answer: 110. 

36. How many are 1 hundred + 11 units ? 

Answer: 111. 

37. How many are 

1 hundred + 26 units ? 6 hundred + 80 units ? 
4 hundred + 21 units ? 7 hundred + 83 units ? 

38. How is one hundred and sixty-eight expressed by 
figures ? two hundred and twenty-one ? one hundred and 
twenty-seven ? ten hundred and eleven ? three hundred 
and one ? five hundred and fifty-five ? 

39. Name the numbers 683, 769, 804, 240, 300, 227, 
333, 999, 444, bm, 666, 784, 111, 888, 269, 624, 438. 



B. Practical Problems. 

1. Two boys went fishing together: one caught 16 
fish, and the other 9 ; how many did they get in ail ? 

2. Mr. Jones and Mr. Black pasture their cows in the 
same field : Mr. Jones has 14 cows, and Mr. Black has 
12, how many cows are there together ? 

3. In Mrs. Hilton's parlor there are 3 windows, and 
each window has 8 panes of glass ; how many panes are 
there in all these windows ? 

4. There are 5 pieces of sheet-music on the piano, and 
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18 more on the music-stand ; how many pieces of music 
are there in all ? 

5. There are 6 hooks on the centre-tahle, and 16 more 
in the hook-rack on the side-tahle ; how many hooks are 
there in the room ? 

6. Miss Briggs has in her pen-hox 18 fine steel 
pens, and 11 coarse ones ; how many pens are there in 
the box ? 

7. In Mr. Thomas's garden there were 30 currant 
hushes, hut 8 have been killed ; how many still live ? 

8. A man bought an old sleigh for 17 dollars, and 
gave 9 dollars to have it repaired and painted, and then 
sold it for 23 dollars ; how much did he lose by the 
bargain ? 

9. Johnny Howe's big brother, who is a clerk, has 
a salary of 20 dollars a month : last March he earned 
8 dollars extra by evening work ; how much did he earn 
in all in that month ? 

10. Hattie Brown, who lives near the railroad, 
counted one morning 13 trains going eastward, and 11 
going westward ; how many trains did she see in all ? 

11. When George was a small boy he saw 9 elephants 
in a menagerie, and this year he saw 16 more in the 
street procession when the circus came to town; how 
many elephants has George seen ? 

12. A boy, having 25 cents, bought one quart of 
cherries for 8 cents ; one orange for 6 cents, and gave 
away 3 cents, how many cents had he left ? 

13. Mr. Jones, the druggist, pays 18 cents a box for 
tooth-powder and sells it for 26 cents a box ; how much 
does he make on each box that he sells ? 

14. James earned 25 cents by shovelling snow, and 4 
cents by doing an errand ; how much did he earn in all ? 

15. Richard learned 17 verses of poetry last month, 
and he has learned 10 more this month; how many 
verses has Richard learned altogether ? 

16. A boy bought a box for 18 cents, and gave 8 
cents to have it painted, and then sold it for 32 cents ; 
how much did he gain by the bargain ? 
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17. A boy gave some apples to his companions : to one 
he gave 7, to another 6, and to another 8 ; how many did 
he give away in all ? 

18. Samuel bought for his mother at the store a 
gallon of kerosene for 16 cents, and a loaf of bread for 
5 cents ; how much did Samuel spend ? If his mother 
gave him twenty-five cents to pay for these articles, how 
much ought Samuel to bring home in change ? 

19. Mary has in her purse a ten-cent piece, two five- 
cent pieces, and a three-cent piece ; how many cents does 
this make altogether ? 

20. A man bought a small firkin of butter for 9 dol- 
lars, a keg of molasses for 6 dollars, and 5 bushels of 
wheat for 7 dollars; how much did he give for the 
whole ? 

21. It is 12 miles by the railroad from Boston to 
Lynn, 4 miles from Lynn to Salem, and 12 miles fi^om 
Salem to Ipswich ; how many miles is it from Boston to 
Ipswich ? 

22. Farmer Jackson drove 10 miles to market this 
morning, but after he had sold his vegetables, he took 
the long road home, which made the distance 11 miles ; 
how many miles has Farmer Jackson driven his horse 
to-day ? 

23. Mr. Trask paid 19 dollars for his boat, and 7 
dollars for having her repaired and painted ; how much 
did the boat cost in all ? 

24. In Mr. Green's orchard there are 3 rows of 
apple-trees, and there are 9 trees in each row ; how 
many trees are there in all ? 

25. Mr. Wood paid 26 dollars for a suit of clothes, 3 
dollars for a hat, and 5 dollars for a pair of boots ; how 
much did the whole outfit cost ? 

26. Mr. Hurd bought 6 sheep for 28 dollars, and, af- 
ter shearing them, sold the sheep for 25 dollars, and the 
wool for 6 dollars ; how much did Mr. Hurd make by 
the bargain ? 

27. Johnny Foley bought 30 cents' worth of cakes of 
the baker, and sold them to some hungry carpenters. 
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who were building a house in the neighborhood, for 12 
cents more than he gave for the cakes ; how much did 
he sell them for ? 

28. Andrew spent 25 cents for his bat, and 20 cents 
for a ball ; how much did both together cost ? 

29. Mr. Hall, the grocer, bought a box containing 30 
bars of soap ; how many bars had he left after he had 
sold 12 of them ? Mr. Hall made 2 cents on each of 
these 12 bars ; how much did he make in all ? 

30. Mr. White's silver watch cost him 36 dollars, and 
a chain 5 dollars ; how much did he pay for both ? 

31. Mrs. Slade's new dining-table cost 28 dollars, and 
her chairs 20 dollars ; how much did the whole cost ? 

32. There were 45 matches in the match-box, but 10 
have been used ; how many matches are there left ? 

33. Mary has read 56 pages in the book she has bor- 
rowed : there are 64 pages in the book ; how many pages 
has Mary still to read ? 

34. Samuel earns 75 cents a week by carrying news- 
papers : he gives his mother 67 cents ; how much does 
he keep for himself ? 

35. Charles's reading-book cost 48 cents, and his 
arithmetic 30 cents ; how much did both together cost ? 

36. Mr. Perkins bought a lot of flour for 70 dollars, 
and sold it for 14 dollars more than he gave for it ; for 
how much did he sell it ? 

37. Mr. Pike's sleigh cost 95 dollars, but he sold it 
for 87 dollars ; how much did he lose ? 

38. January 1, 1884, was Tuesday ; what day of the 
week was January 8 ? January 15 ? January 22 ? Jan- 
uary 29 ? January 31 ? February 1 ? 

39. The first Saturday in March, 1884, was March 1 ; 
what day of the month was the second Saturday ? the 
third Saturday? the fourth Saturday? the fifth Satur- 
day? 

40. What day of the week is it? what day of the 
month ? What day of the week was the first day of this 
month ? on what day of the week will the last day of this 
month come ? Date the Saturdays of this month. 
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[The teacher is advised to g^ve many more problems like 
the last three, making them easy or hard, according to the 
abilities of the pupils J 



C. Questions, 

1. How many are 9 and 2? 19 and 2? 29 and 2 ? 39 
and 2 ? 49 and 2 ? 59 and 2 ? 69 and 2 ? 79 and 2 ? 89 
and 2 ? 99 and 2 ? 

2. How many are 9 and 3 ? 19 and 3 ? 29 and 3 ? 39 
and 3 ? 49 and 3 ? 59 and 3 ? 69 and 3 ? 79 and 3 ? 89 
and 3? 99 and 3? 

3. How many are 9 and 4? 19 and 4? 29 and 4? 39 
and 4? 49 and 4? 59 and 4? 69 and 4? 79 and 4? 89 
and 4 ; 99 and 4 ? 

4. How many are 9 and 5 ? 19 and 5 ? 29 and 5 ? 39 
and 5 ? 49 and 5 ? 59 and 5? 69 and 5 ? 79 and 5? 89 
and 5 ? 99 and 5 ? 

5. How many are 9 and 6 ? 19 and 6 ? 29 and 6 ? 39 
and 6 ? 49 and 6? 59 and 6 ? 69 and 6 ? 79 and 6? 89 
and 6 ? 99 and 6 ? 

6. How many are 9 and 7 ? 19 and 7 ? 29 and 7 ? 39 
and 7 ? 49 and 7 ? 59 and 7 ? 69 and 7 ? 79 and 7 ? 89 
and 7 ? 99 and 7 ? 

7. How many are 9 and 8 ? 19 and 8 ? 29 and 8 ? 39 
and 8 ? 49 and 8 ? 59 and 8 ? 69 and 8 ? 79 and 8? 89 
and 8 ? 99 and 8 ? 

8. How many are 9 and 9 ? 19 and 9 ? 29 and 9 ? 39 
and 9 ? 49 and 9 ? 59 and 9 ? 69 and 9 ? 79 and 9 ? 89 
and 9 ? 99 and 9 ? 

' 9. How many are 9 and 10 ? 19 and 10 ? 29 and 10 ? 
39 and 10 ? 49 and 10 ? 59 and 10 ? 69 and 10 ? 79 
and 10 ? 89 and 10 ? 99 and 10 ? 

10. How many are 8 and 3 ? 18 and 3 ? 28 and 3 ? 
38 and 3 ? 48 and 3 ? 58 and 3 ? 68 and 3 ? 78 and 3 ? 
88 and 3 ? 98 and 3 ? 

11. How many are 8 and 4 ? 18 and 4 ? 28 and 4 ? 
38 and 4? 48 and 4 ? 58 and 4 ? 68 and 4 ? 78 and 4 ? 
88 and 4 ? 98 and 4 ? 
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12. How many are 8 and 5 ? 18 and 5 ? 28 and 5 ? 
38 and 5 ? 48 and 5 ? 58 and 5 ? 68 and 5 ? 78 and 5 ? 
88 and 5? 98 and 5? 

13. How many are 8 and 6 ? 18 and 6 ? 28 and 6 ? 
38 and 6 ? 48 and 6 ? 58 and 6 ? 68 and 6? 78 and 6 ? 
88 and 6 ? 98 and 6 ? 

14. How many are 8 and 7 ? 18 and 7 ? 28 and 7 ? 
38 and 7 ? 48 and 7? 58 and 7 ? 68 and 7 ? 78 and 7 ? 
88 and 7? 98 and 7? 

15. How many are 8 and 8 ? 18 and 8 ? 28 and 8 ? 
38 and 8? 48 and 8? 58 and 8? 68 and 8 ? 78 and 8? 

85 and 8 ? 98 and 8 ? 

16. How many are 8 and 9 ? 18 and 9 ? 28 and 9 ? 
38 and 9? 48 and 9 ? 58 and 9 ? 68 and 9? 78 and 9? 
88 and 9? 98 and 9? 

17. How many are 7 and 4 ? 17 and 4 ? 27 and 4 ? 
37 and 4 ? 47 and 4? 57 and 4 ? 67 and 4? 77 and 4? 
87 and 4? 97 and 4? 

. 18. How many are 7 and 5 ? 17 and 5 ? 27 and 5 ? 
37and5? 47and5? 57and5? 67 and 5? 77 and 5 ? 
87 and 5? 97 and 5? 

19. How many are 7 and 6 ? 17 and 6 ? 27 and 6 ? 
37 and 6? 47 and 6? 57 and 6 ? 67 and 6 ? 77 and 6? 
87 and 6? 97 and 6? 

20. How many are 7 and 7 ? 17 and 7 ? 27 and 7 ? 
37 and 7 ? 47 and 7 ? 57 and 7 ? 67 and 7 ? 77 and 7 ? 
87 and 7 ? 97 and 7 ? 

21. How many are 7 and 8 ? 17 and 8 ? 27 and 8 ? 
37 and 8 ? 47 and 8? 57 and 8 ? 67 and 8 ? 77 and 8 ? 
87 and 8 ? 97 and 8 ? 

22. How many are 7 and 9? 17 and 9 ? 27 and 9 ? 
37 and 9? 47 and 9 ? 57 and 9? 67 and 9? 77 and 9? 
87 and 9 ? 97 and 9 ? 

23. How many are 6 and 5 ? 16 and 5 ? 26 and 5 ? 
36 and 5? 46 and 5? 56 and 5? 66 and 5? 76 and 5? 

86 and 5 ? 96 and 5 ? 

24. How many are 6 and 6 ? 16 and 6 ? 26 and 6 ? 
36 and 6? 46 and 6 ? 56 and 6 ? 66 and 6? 76 and 6 ? 
86 and 6 ? 96 and 6 ? 
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25. How many are 6 and 7 ? 16 and 7 ? 26 and 7 ? 
36 and 7 ? 46 and 7 ? 56 and 7 ? 66 and 7 ? 76 and 7 ? 
86 and 7? 96 and 7? 

26. How many are 6 and 8 ? 16 and 8 ? 26 and 8 ? 
36 and 8? 46 and 8? 56 and 8? 66 and 8? 76 and 8? 
86 and 8 ? 96 and 8 ? 

27. How many are 6 and 9 ? 16 and 9 ? 26 and 9 ? 
36 and 9 ? 46 and 9 ? 56 and 9 ? 66 and 9 ? 76 and 9 ? 
86 and 9 ? 96 and 9 ? 

28. How many are 5 and 6 ? 16 and 6 ? 25 and 6 ? 
35 and 6 ? 45 and 6 ? 55 and 6 ? 65 and 6.^ 75 and 6 ? 
85 and 6? 95 and 6 ? 

29. How many are 5 and 7 ? 15 and 7 ? 25 and 7 ? 
35 and 7? 45 and 7? 55 and 7 ? 66 and 7? 75 and 7 ? 
85 and 7 ? 95 and 7 ? 

30. How many are 5 and 8 ? 16 and 8 ? 26 and 8 ? 
35 and 8? 45 and 8? 55 and 8? 65 and 8? 75 and 8? 
85 and 8? 95 and 8? 

31. How many are 5 and 9 ? 15 and 9 ? 26 and 9 ? 
35 and 9? 45 and 9? 55 and 9 ? 65 and 9? 75 and 9? 
85 and 9 ? 95 and 9 ? 

32. How many are 4 and 7 ? 14 and 7 ? 24 and 7 ? 
34 and 7 ? 44 and 7 ? 54 and 7 ? 64 and 7 ? 74 and 7 ? 
84 and 7 ? 94 and 7 ? 

33. How many are 4 and 8 ? 14 and 8 ? 24 and 8 ? 
34 and 8 ? 44 and 8 ? 54 and 8 ? 64 and 8 ? 74 and 8 ? 
84 and 8? 94 and 8? 

34. How many are 4 and 9 ? 14 and 9 ? 24 and 9 ? 
34 and 9 ? 44 and 9 ? 54 and 9 ?. 64 and 9 ? 74 and 9? 
84 and 9? 94 and 9? 

36. How many are 3 and 8 ? 13 and 8 ? 23 and 8 ? 
33 and 8 ? 43 and 8 ? 53 and 8? 63 and 8 ? 73 and 8? 
83 and 8 ? 93 and 8 ? 

36. How many are 3 and 9 ? 13 and 9 ? 23 and 9 ? 
33 and 9 ? 43 and 9? 53 and 9 ? 63 and 9 ? 73 and 9 ? 
83 and 9 ? 93 and 9 ? 

37. How many are 2 and 9 ? 12 and 9 ? 22 and 9? 
32 and 9 ? 42 and 9 ? 52 and 9 ? 62 and 9 ? 72 and 9? 
82 and 9 ? 92 and 9 ? 



C] 



Drill Tables in Subtraction. 



41 



DRILL TABLES IN SUBTRACTION. 



A. 


B. 


c. 


i>. 


E. 


F. 


6. 


H. 


I. 


19 


18 


17 


16 


15 


14 


13 


12 


11 


29 


28 


27 


26 


25 


24 


23 


22 


21 


39 


38 


37 


36 


35 


34 


33 


32 


31 


49 


48 


47 


46 


45 


44 


43 


42 


41 


59 


58 


57 


56 


55 


54 


53 


52 


51 


69 


68 


67 


66 


65 


64 


63 


62 


61 


79 


78 


77 


76 


75 


74 


73 


72 


71 


89 


88 


87 


86 


85 


84 


83 


82 


81 


99 


98 


97 


96 


95 


94 


93 


92 


91 



38. Take 2 from each number in A ; also 3, 4, 5, 6, 7, 
8, 9, 10. 

[The teacher may read this question to the pupils bs fol- 
lows: How many are 19 less 2 ? 29 less 2 ? etc., 19 less 3 ? 
29 less 3 ? etc. And in like manner the following questions 
may be read.] 

39. Take 2 from each number in B ; also 3, 4, 5, 6, 7, 
8, 9, 10. 

40. Take 2 from each number in C ; also 3, 4, 5, 6, 7, 
8, 9, 10. 

41. Take 2 from each number in D ; also 3, 4, 5, 6, 7, 
8, 9, 10. 

42. Take 2 from each number in E ; also 3, 4, 5, 6, 7, 
8, 9, 10. 

43. Take 2 from each number in F ; also 3, 4, 5, 6, 7, 
8, 9, 10. 

44. Take 2 from each number in G ; also 3, 4, 5, 6, 7, 
8, 9, 10. 

45. Take 2 from each number in H ; also 3, 4, 5, 6, 7, 
8, 9, 10. 

46. Take 2 from each number in I ; also 3, 4, 5, 6, 7, 
8, 9, 10. 
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2>. MisceUaneous Problems and Questions, 

1. Mary's aunt gave her fifty cents ; how mach had 
Mary left after she had paid tlurty-five cents for a tea- 
set for her doll-house ? 

2. Emma's patch-work quilt is to contain forty-nine 
squares when it is finished : she has already made thirty- 
two squares ; how many squares has she still to make ? 

3. It takes Walter twenty minutes to walk to school, 
hut at noon, when he is hungry, he generally walks home 
in fifteen minutes ; how many minutes does Walter spend 
on his way to and from school ? 

4. William iSought some apples for sixty-two cents, 
and sold them one hy one for eighty-four cents ; how much 
did he make hy the operation ? 

5. How many arc fourteen and eight and seven ? 
twenty-four and eight and seven ? seventy-four and eight 
and seven? 32 and 9 and 3 ? 42 + 9 + 3? 62 + 9 + 3? 
17 + 3 + 8? 37 + 3 + 8? 41+12 + 4? 61 + 12 + 4? 

6. Mr. HiU paid thirty cents for a hottle of ink, fif- 
teen cents for Slotting paper, and twelve cents for steel 
pens ; how much did the whole cost ? 

7. If Anna goes to the grocer's with sixty-five cents, 
and buys there a pound of butter for thirty-five cents, 
and a loaf of bread for ten cents ; how much money ought 
she to bring home ? 

8. How many are 32 and 7 less 9 ? 42 and 7 less 9 ? 
38 and 5 less 7 ? 64 and 9 less 8 ? 38 and 6 and 41ess 7 ? 
52 and 6 and 4 and 5 ? 67 and 3 and 4 and 5 ? 

9. Mr. Rand, the printer, charged Miss Beckford 
sixty cents for a pack of visiting cards ; he had to pay 
eighteen cents for the blank cards ; how much did he re- 
ceive for the trouble of printing on them ? 

10. Henry paid sixty-two cents for a fishing-pole, 
twenty cents for a line, and eight cents for some hooks, 
how much did the whole cost ? 

11. How many are 57 and 6 and 3 and 5 and 2 less 
8 ? 83 and 5 and 6 and 2 less 4 less 7 ? 75 and 8 and 9 
and 3 less 7 less 6 ? 
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12. What number ought to be placed after the sign of 
equality in each of the following cases : ^- 

43 + 12 + 8-4 + 6 = ? 
38+ 8 + 6-5-2 = ? 
82-10-7-3 + 5 = ? 

13. Ernest broke a window, and it cost eighty cents to 
reset it : he had one dollar of his own ; how much had 
he left after paying for the window ? 

14. Mr. Ames paid eighteen dollars for gas last year, 
and seventy-six dollars for coal ; how much did he pay 
for both ? 

15. How many are 

78 + 7 + 6 + 2 + 5 + 8-9?" 
84 + 2 + 9-7-8 + 3 + 4? 
37 + 4+5 + 4-8-7-9? 

16. A man bought a cow for twenty-eight doUars, a 
calf for twelve dollars, a sheep for six dollars, and a pig 
for seven dollars ; how much did he give for the whole ? 

17. James had 27 cents : John gave him 4 more, 
David 7, and George 11 ; how many had James then ? 

% 18. A man paid 16 dollars to A, 9 dollai*s to B, 7 dol- 
lars to C, 10 dollars to D, 6 dollars to E, 4 dollars to F, 
and had 8 dollars left ; how many had he at first ? 

19. Mr. Gray paid eighty dollars for his passage from 
New York to Liverpool : the railway fare from his home 
to New York was fourteen dollars, and carriage fare in 
New York two dollars ; how much did Mr. Gray pay for 
his fare from his home to Liverpool ? 

20. Mrs. Davis took her children, George and Lucy, 
to the concert : horse car fares cost thirty cents, and the 
tickets eighty cents ; how much did the whole cost ? 

21. Martha carried a dollar-bill to the shop, and 
bought there a pound of tea for seventy cents, and two 
pounds of sugar for twenty-two cents ; how much change 
did she receive ? 

22. Mrs. Wood paid ninety cents for some rose bushes, 
and twenty-eight cents for some violet roots to plant in 
her garden ; how much did they all cost ? 

23. From Boston to Roxbury it is three miles ; from 
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Roxbury to Dedham, six miles ; from Dedhan to Wal- 
pole, eleven miles; from Walpole to Wrentham, four 
miles ; from Wrentham to Attleborough, four miles ; from 
Attleborough to Pawtucket, nine miles ; from Pawtucket 
to Providence, four miles ; how many miles is it from 
Boston to Providence ? 

24. One boy had fifteen nuts : another boy gave him 
seven ; another, nine ; and another gave him enough to 
make his number forty ; how many did the last boy give 
him? 

25. A drover bought sheep as follows : of one man he 
bought twenty-seven, of another eight, of another ten, and 
of another five : afterwards he sold nine of them ; how 
many had he then ? 

26. A lady bought a comb for thirty-seven cents, some 
tape for eight cents, some pins for ten cents, some needles 
for six cents, and some thread for six cents : she gave 
the salesman seventy-five cents ; how much change ought 
she to receive back ? 

27. A man owed fifty-six dollars : at one time he paid 
seventeen dollars ; at another, eight ; at another, ^ve ; slU 
another, seven ; at last he paid the rest of the debt, want- 
ing four dollars ; how much was the last payment ? 

28. Six men bought a horse for one hundred and 
twenty dollars : the first gave twenty-three dollars ; the 
second, fifteen ; the third, twelve ; the fourth, nine ; the 
fifth, seven ; how much did the sixth give ? 

29. A man bought a horse for one hundred dollars, and 
paid fifteen dollars for keeping him ; he let him enough 
to receive twenty dollars ; and then sold him for forty- 
three dollars ; did he gain or lose by the bargain ? antl 
how much? 

30. Sarah's new book cost one dollar and twenty cents, 
and her pencils sixteen cents ; how much did both together 
cost ? 

31. A man bought a horse for one hundred and forty 
dollars, and sold him for twelve dollars less than he gave 
for him ; for how much did the man sell his horse ? 
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SECTION IV. 
Multiplication. 

A. Problems bringing in, in order, the Numbers below 

Thirteen. 

ONE. 

1. At a cent a stick, how much will six sticks of candy 
cost ? How many are twice one ? five times one ? seven 
times one ? nine times one ? twelve times one ? 

TWO. 

2. If apples cost two cents apiece, what will 
two apples cost ? 

3. If one yard of tape costs two cents, how 
much will three yards cost ? 

4. How much must you pay for four two-cent 
postage^tamps ? 

5. George was sent to buy six skeins of black 
flax thread ; if each skein costs two cents, how 
much had George to pay for the whole ? 

6. The baker left ten two-cent rolls at Mrs. 
Smith's house this morning; how much had she 
to pay for them all ? 

7. There are above two dots in each row. If 
you count together two rows, how many dots will you 
have counted ? three rows ? five rows ? How many, 
then, are once two ? twice two ? three times two ? four 
times two ? five times two ? six times two ? seven times 
two ? eight times two ? nine times two ? ten times two ? 
eleven times two ? twelve times two ? 

THKEE. 

8. If peaches are three cents apiece, how much will 
four cost ? 

9. If there are three feet in one yard, how many feet 
are there in five yards ? 
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10. Each stalk of clover has generally three leaves ; 
how many leaves would there be on seven clover-stalks ? 

11. If a barrel of Baldwin apples is worth 
three dollars, how many dollars are nine barrels 
worth ? 

12. In the Ashton Town hall there are ten 
gas fixtures, and each fixture has three gas jets ; 
how many jets are there in the hall ? 

13. If oranges are worth three cents apiece, 
how much will a dozen cost ? 

14. In the figure printed above there are 
three dots in each row. If you count together 
three rows, how many will there be ? six rows ? 
eight rows ? How many are once three ? twice 
three ? three times three ? four times three ? 
five times three ? six times three ? seven times 

three ? eight times three ? nine times three ? ten times 
three ? eleven times three ? twelve times three ? 

FOUR. 

[The following problems may be illustrated by rows of 
dots or counters, as above.] 

15. If a man can walk four miles in one hour, how 
far can he walk in three hours ? 

16. If cloth costs four dollars a yard, how much will 
six yards cost ? 

17. If there are four quarts in one gallon, how many 
quarts are there in five gallons ? 

18. There are four pecks in a bushel ; how many 
pecks of com are there in eight bushels ? 

19. There are twelve doors in this house, and each 
door has four panels ; how many panels have they alto- 
gether-? 

20. How many are once four ? twice four ? three 
times four ? four times four ? five times four ? six times 
four ? seven times four ? eight times four ? nine times 
four ? ten times four ? eleven times four ? twelve times 
four ? 
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FIVE. 

21. If a baker's loaf of bread costs five cents, what 
will two loaves cost ? four loaves ? 

22. If Mary knits five rows a day, how many rows 
will she knit in three days ? six days ? 

23. John can carry five pieces of fire-wood at a time 
from the cellar to the kitchen ; how many pieces can he 
carry up in five trips ? 

24. How much are eight five-dollar bills worth ? 

25. How much are twelve five-cent nickels worth ? 

26. How many are once five ? twice 5 ? 3 times 5 ? 4 
times 5 ? 5 times 5 ? 6 times 5 ? 7 times 6 ? 8 times 5 ? 
9 times 5 ? 10 times 5 ? 11 times 5 ? 12 times 5 ? 

SIX. 

27. If a man works six days in each week, how many 
days will he work in the course of three weeks ? 

28. If a horse can go six miles an hour on the road, 
how far can he go in five hours ? 

29. A woman earns six dollars a week; how much 
does she earn in eight weeks ? 

30. Mr. Hall pays six cents a quart for picking and 
cleaning his currants. John picked ten quarts and Sa- 
rah eleven ; how much did each earn ? 

31. In Miss Prince's school-room there are six seats 
in each row, and there are five rows of seats ; how many 
seats are there in the room ? 

32. How many are once six ? twice six ? 3 times 6 ? 
4 times 6 ? 5 times Q^ ^ times 6 ? 7 times 6 ? 8 times 
6 ? 9 times 6 ? 10 times 6 ? 11 times 6 ? 12 times 6 ? 

SEVEN. 

33. There are seven days in one week ; how many 
days are there in three weeks ? 

34. If one quart of milk costs seven cents, how many 
cents will four quarts cost ? six quarts ? 

35. Miss Blake paid seven dollars a week last sum- 
mer for board at the seaside, and she stayed five weeks ; 
how much was her board bill ? 
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36. Mr. Cobb, the grocer, puts up his oatmeal in 
seven-pound bags ; how many pounds of meal does it 
take to fill ten bags ? 

37. Mr. Hall has eight rows of raspberry bushes, and 
there are seven bushes in each row ; how many bushes 
are there altogether ? 

38. How many are once seven ? twice seven ? 3 times 

7 ? 4 times 7 ? 5 times 7 ? 6 times 7 ? 7 times 7 ? 8 
times 7 ? 9 times 7 ? 10 times 7 ? 11 times 7 ? 12 times 
7? 

EIGHT. 

39. There are in this room three windows, and eight 
panes in each window ; how many panes of glass are 
there in the room ? 

40. Mr. Otis took his four children into the apoth- 
ecary's and gave each a glass of soda-water ; how much 
did the four glasses cost at eight cents a glass ? 

41. If there are eight quarts in one peck, how many 
quarts are there in five pecks ? in seven pecks ? 

42. If a barrel of flour costs eight dollars, what is the 
cost of six barrels ? 

43. If it takes a man eight hours to saw a cord of 
wood, how many working hours will it take to saw eight 
cords ? ten cords ? 

44. How many are once eight ? twice eight ? 3 times 

8 ? 4 times 8 ? 5 times 8 ? 6 times 8 ? 7 times 8 ? 8 
times 8 ? 9 times 8 ? 10 times 8 ? 11 times 8 ? 12 times 
8? 

NINE. 

45. There are nine windows in each story of Mr. 
Smith's house ; how many windows are there in the two 
upper stories ? in all three stories ? 

46. If a package of envelopes cost nine cents, how 
much will four packages cost ? 

47. A workman who has no hod carries bricks to the 
top of a house in his arm ; if he can carry nine bricks 
at each trip, how many can he carry in eight trips ? 
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48. A certain gas light consumes nine feet of gas per 
hour ; how much will it hurn in six hours ? 

49. How many are once nine ? twice nine ? 3 times 9 ? 
4 times 9 ? 5 times 9 ? 6 times 9 ? 7 times 9 ? 8 times 
9 ? 9 times 9 ? 10 times 9 ? 11 times 9 ? 12 times 9 ? 

TEX. 

50. If note-paper costs ten cents a quire, what will 
two quires cost ? three quires ? five quires ? 

51. If a cake of soap sells for ten cents, how much will 
a grocer receive by selling at retail a box of eight cakes ? 

52. How many cents are six ten-cent pieces worth ? 
ten ten-cent pieces ? 

53. Mr. Knapp pays ten dollars a month rent ; how 
much does he pay in a year ? 

54. How many are once ten ? twice ten ? 3 times 10 ? 
4 times 10 ? 5 times 10 ? 6 times 10 ? 7 times 10 ? 8 
times 10 ? 9 times 10 ? 10 times 10 ? 11 times 10 ? 12 
times 10 ? 

ELEVEN. 

55. When granulated sugar costs eleven cents a 
pound, how much must you pay for two pounds ? for 
three pounds ? 

56. In Mr. Hall's orchard there are five rows of trees, 
and eleven trees in each row ; how many trees are there 
altogether ? 

57. Find the cost of six pounds of dried apples at 
eleven cents per pound. 

58. Mr. Rogers earns eleven dollars a week; how 
much does he earn in five weeks ? in eight weeks ? 

59. How many are once eleven ? twice eleven ? 3 
times 11 ? 4 times 11 ? 5 times 11 ? 6 times 11 ? 7 
times 11 ? 8 times 11 ? 9 times 11 ? 10 times 11 ? 11 
times 11 ? 12 times 11 ? 

TWELVE. 

60. There being twelve eggs in a dozen, how many 

eggs are there in two dozen ? in three dozen ? 

4 
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61. Mary picked four quarts of blueberries ; and sold 
them for twelve cents a quart ; how much did she earn ? 

62. If there are twelve pence in one shilling, how many 
pence are there in six shillings ? 

63. Farmer Thorp goes to market and back, a distance 
in all of twelve miles, five times a week ; how many miles 
does he travel in a week ? 

64. If there are twelve brimstone matches in one card, 
how many are there in six cards ? in eight cards ? 

65. Mrs. Martin works for twelve cents an hour ; how 
much does she earn by ten hours' work ? 

66. How many are once twelve ? twice twelve ? 3 times 
12 ? 4 times 12 ? 5 times 12 ? 6 times 12 ? 7 times 12 ? 
8 times 12? 9 times 12? 10 times 12? 11 times 12? 
12 times 12 ? 

B. Questions : The Multijyliccution Sign ( x ). 

1. 2 times 1 are how many ? 2 times 2 ? 2 times 3 ? 
2 times 4 ? 2 times 5 ? 2 times 6? 2 times 7 ? 2 times 8 ? 
2 times 9 ? 2 times 10 ? 

2. 3 times 1 = ? means 3 times 1 equals what ? or 3 
times 1 are how many ? 

3 times 1 = ? 3 times 6 = ? 

3 times 2 = ? 3 times 7 = ? 

3 times 3 = ? 3 times 8 = ? 

3 times 4 = ? 3 times 9 = ? 

3 times 5 = ? 3 times 10 = ? 

3. 4 times 1 = ? 4 times 6 = ? 

4 times 2 = ? 4 times 7 = ? 
4 times 3 = ? 4 times 8 = ? 
4 times 4 = ? 4 times 9 = ? 

4 times 6 = ? 4 times 10 = ? 

4. 5 times 1 = ? 5 times 6 = ? 

5 times 2 = ? 5 times 7 = ? 

5 times 3 = ? 6 times 8 = ? 

6 times 4 = ? 5 times 9 = ? 
5 times 5 = ? 6 tim^s 10 = ? 
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5. To save labor, the word ^^ times " is represented by 
the sign x , called the ^^ sign of multiplication." Thus, 
6x1 means " 6 times 1," or " 6 multiplied by 1." 



6. 



7. 



8. 



6x1 = ? 


6x5 = ? 


6x 8 = ? 


6x2 = ? 


6x6 = ? 


6x 9 = ? 


6x3-? 


6x7 = ? 


6x10=? 


6x4-? 






7x1 = ? 


7x5 = ? 


7x 8 = ? 


7x2 = ? 


7x6=? 


7x 9 = ? 


7x3 = ? 


7x7 = ? 


7x10 = ? 


7x4=? 






8x1 = ? 


8x5 = ? 


8x 8 = ? 


8x2 = ? 


8x6 = ? 


8x 9 = ? 


8x3 = ? 


8x7 = ? 


8x10 = ? 


8x4=? 






9x1 = ? 


9x5 = ? 


9x 8 = ? 


9x2 = ? 


9x6 = ? 


9x 9 = ? 


9x3 = ? 


9x7 = ? 


9x10=? 


9x4 = ? 






10x1 = ? 


10x5 = ? 


lOx 8 = ? 


10x2 = ? 


10x6-? 


lOx 9 = ? 


10x3 = ? 


10x7 = ? 


10x10=? 


10x4=? 







C Miscellaneous Problems. 

1. If one orange is worth as much as three apples, 
how many apples are four oranges worth ? 

2. What cost three yards of cloth at five dollars a 
yard? 

3. If a man travels three miles in an hour, how many 
miles will he travel in six hours ? 

4. What cost seven hundred-weight of sugar at twelve 
dollars a hundred-weight ? 

6. If it takes four bushels of wheat to make a barrel 
of flour, how many bushels will it take to make seven "» 
barrels? 
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6. If horse-car tickets cost six cents apiece, how much 
must I pay for twelve of them ? 

7. My newspaper costs me three cents a day ; what is 
that hy the week of six days ? 

8. If cranherries are twelve cents a quart, what must I 
pay for eight quarts ? 

9. What do seven harrels of cider-vinegar cost, at 
eleven dollars a harrel ? 

10. How much do four tubs of butter come to, at 
eight dollars a tub ? 

11. What do six reams of paper cost, at five dollars 
per ream ? 

12. Find the cost of eight pairs of shoes at three dol- 
lars a pair. 

13. If a man travels five miles in an hour, how many 
miles will he travel in nine hours ? 

14. There is an orchard consisting of ten rows of 
trees, and nine trees in each row ; how many trees are 
there in the orchard ? 

15. On a chess-board there are eight rows of squares, 
and eight squares in each row ; how many squares are 
there on the board ? 

16. In one quart there are two pints ; how many pints 
are there in three quarts ? in six quarts ? 

17. In one gallon there are four quarts ; how many 
quarts are there in three gallons ? in five gallons ? in 
seven gallons ? 

18. If a quart of kerosene oil costs five cents, what 
will a gallon cost ? 

19. A person bought two oranges at four cents apiece, 
and seven lemons at two cents apiece ; how much did 
the whole cost ? 

20. William's mother gave him twenty cents, and told 
him to buy two quarts of beans ; if the beans cost eight 
cents a quart, how much change did William receive ? 

21. If a stage runs seven miles an hour, how far will 
it run in nine hours ? 

22. If a man can earn twelve dollars a week, how 
much can he earn in six weeks ? 
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23. If a farmer pays ten dollars a year for the use of 
one acre of land, how much should he pay for five 
acres? 

24. If the interest of one dollar is six cents a year, 
what would be the interest of ten dollars for the same 
time? 

25. If the interest of one dollar is six cents for one 
year, what would be the interest of it for two years ? for 
three years ? for seven years ? 

26. Mrs. Jones has bought four yards of cotton cloth 
at nine cents a yard, and has given to the salesman a 
fifty-cent piece ; how many cents should she receive in 
change ? 

27. If three men can do a piece o£ work in two days, 
how many days would it take one man to do it ? 

28. If a quantity of food will serve three men for 
five days, how many men would it serve for one day ? 

29. Farmer Higgins sold five bushels of beans at two 
dollars a bushel, and six bushels of turnips at a dollar a 
bushel ; how much did he receive in all ? 

30. If six men can do a piece of work in seven days, 
how many men would it take to do it in one day ? 

31. If a quantity of food will keep five men seven 
days, how many days would it serve one man ? 

32. A man had a piece of work to perform which 
seven men could do in nine days, but it was necessary 
that the whole should be completed in one day ; how 
many men did he have to employ ? 

33. Mr, Ford has eight boxes of soap : in each box 
there are twelve bars, and he expects to make a cent a 
bar by selling them ; how much does he expect to make 
in all? 

34. How much do two quires of paper, at twelve cents 
a quire, and a package of envelopes, at fifteen cents, 
come to ? 

35. Two men start from the same place and travel 
different ways ; one travels two miles in an hour, the 
other three miles in an hour ; how far apart will they 
be in one hour ? in two hours ? in four houi*s ? 
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36. Two men start from the same place and travel 
the same way ; one travels at the rate of two miles an 
hour, the other at the rate of four ; how far apart will 
they be in one hour ? in two hours ? in four hours ? 

37. A milkman bought a ten-quart can of milk for 
fifty cents, and sold it at seven cents a quart ; how much 
did he make ? 

38. In the school-room there are six rows of seats, 
and seven seats in each row: four of the seats are 
empty ; how many pupils are there in the room ? 

39. If I have four five-pound boxes of butter and sell 
the butter at a profit of six cents a pound, how much do 
I make on the whole ? 

40. Two men start out at the same instant from two 
towns and walk towards each other: one walks at the 
rate of four miles an hour, and the other at the rate of 
three miles an hour. The men meet in two hours ; how 
far apart are the towns ? 

41. A lady bought three yards of cashmere for two 
dollars a yard, seven yards of silk for three dollars a 
yard, five yards of ribbon for four dollars in all, and 
some crape for two dollars ; how much did the whole 
cost ? She paid four ten-dollar bills ; how much should 
she receive back again ? ^ 

42. There are 12 inches in a foot, and 3 feet in a 
yard ; how many inches are there in a yard ? 

43. There are 4 gills in a pint, 2 pints in a quart, and 
4 quarts in a gallon ; how many gills are there in a gal- 
lon? 

♦ 

Z>. Ths Mvltiplication Table. 

The multiplication table for 2 written out in full. 

Once 2 are 2. 7 times 2 are 14. 

2 times 2 are 4. 8 times 2 are 16. 

3 times 2 are 6. 9 times 2 are 18. 

4 times 2 are 8. 10 times 2 are 20. 

5 times 2 are 10. 11 times 2 are 22. 

6 times 2 are 12. 12 times 2 are 24. 



D.] 



The MvlUplicatum Table. 
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SECTION V. 
Division. 

A. Practical Problems hringing in the divisors 2, 3, 4, 

etc, in order, 

TWO. 

1. How many pears at two cents apiece can you 
buy for four cents ? for six cents ? 

2. If you should divide up eight counters into 
lots, each containing two counters, how many of 
these lots would there be ? 

3. A farmer has eight oxen ; how many yoke 
of oxen has he ? 

4. There are ten stockings which Sarah has 
knit this winter ; how many pairs of stockings has 
she knit ? 

5. How many two-cent postage-stamps can I buy 
with a dime and a two-cent piece ? 

6. How macy rows of 2 dots each must you 
count in order to get 6 ? 8 ? 14 ? 

7. How many times 2 are 6 ? 8 ? 14 ? 24 ? 18 ? 20 ? 

8. Six tens are how many times two tens ? How many 
times 20, then, is 60 ? 80 ? 140 ? 

THREE. 

9. How many peaches at three cents apiece % 
can you buy for six cents ? for nine cents ? % 

10. How many rows of 3 dots each must you € 
count in order to get 9?12?15?18? ^ 

11. If a man travels three miles an hour, how % 
many hours will it take him to go twelve miles i^ % 
eighteen miles ? m 

12. How many yards of cloth at three dol- % 
lars a yard can you buy for twenty-one dollars ? % 
for thirty dollars ? ^ 

13. How many oranges at three cents apiece % 
can I buy for thirty-six cents ? % 
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14. Emma received thirty-three cents for the three 
quarts of blueberries which she had picked ; how much 
was this a quart ? 

16. How many times 3 are 6? 9? 12? 15? 18? 
21 ? 24 ? 27 ? 30 ? 33 ? 36 ? 

16. How many times three tens are twelve tens ? 
How many times 30, then, is 120 ? How many times 
30 is 180 ? 

FOUR. 

17. Make on your slate (or with counters) a number 
of rows of dots with four dots in each row ; how many 
of these rows must you count in order to get twelve 
dots ? twenty dots ? How many times 4, then, is 12 ? 
20? 

18. If 4 dollars will buy one pair of boots, how many 
pairs will eight dollars buy ? sixteen dollars ? 

19. How many pounds of chalk at 4 cents a pound 
can be bought for 24 cents ? 

20. If you had 20 cents, how many cakes could you 
buy at 4 cents apiece ? 

21. If you have a squad of 36 men and wish to divide 
them up into files of four, how many files can you make ? 

22. How many times is 4 contained in 8 ? 12 ? 16 ? 
20? 24? 28? 32? 86? 40? 44? 48? 

FIVE. 

[The following problems may be illustrated by rows of 
dots or counters, as above.] 

23. How many packages of torpedoes at five cents a 
package can you buy for ten cents ? for fifteen cents ? 

24. How many rows of five counters each must you 
count in order to get fifteen ? twenty ? twenty-five ? 

25. If you had twenty dollars, how many yards of 
cloth at five dollars a yard could you buy for the 
money ? 

26. At ^ye for a cent, how many cents will thirty 
marbles cost ? forty marbles ? 
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27. How many five-cent nickels is a fifty-cent piece 
worth? 

28. How hiany times is 5 contained in 10 ? 15 ? 20 ? 
25? 30? 35? 40? 45? 50? 65? 60? 

SIX. 

29. How many rows of dots, with six in each row, 
must you count in order to get eighteen dots ? thirty 
dots ? How many times 6, then, is 18 ? 30 ? 

30. If a horse can go six miles an hour, how many 
hours will it take him to go twelve miles ? 24 miles ? 

31. If flounders are six cents a pound, how many 
pounds can you buy for eighteen cents? for thirty-six 
cents? 

32. If you read six pages in your book each day, how 
many week-days will it take to read forty-eight pages? 

33. Mrs. Brown bought some flower-pots for six cents 
apiece ; how many could she get for fifty-four cents ? 

34. How many times 6 is 12 ? 24 ? 36 ? 42 ? 48 ? 64 ? 
60? 66? 72? 

SEVEN. 

36. How many rows of seven each must you count in 
order to get fourteen ? twenty-one ? thirty-five ? 

36. If milk is worth seven cents a quart, how many 
quarts ought there to be in a fifty-six cent can ? 

37. If there are seven apple-trees in each row of Mr. 
Kane's orchard and forty-nine trees in all, how many 
rows are there ? 

38. If Mr. Wood puts up his oatmeal in seven pound 
bags, how many bags can he fill with sixty-three pounds 
of meal ? 

39. How many times 7 is 14? 21 ? 28 ? 35 ? 42 ? 49 ? 
66? 63? 70? 77? 84? 

EIGHT. 

40. Find out by counting how many rows of eight 
each must be taken to make sixteen ? twenty-four ? 

41. If fire-crackers cost 8 cents a bunch, how many 
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bunches can you buy for twenty-four cents ? for thirty- 
two cents? 

42. If a vessel can sail eight miles an hour, how many 
hours will it take her to sail sixteen miles ? forty miles ? 

43. How many squads of eight each can you make 
out of sixty-four soldiers ? 

44. If there are eight quarts in one peck, how many 
pecks are there in a bushel (32 quarts) ? 

45. How many times is 8 contained in 16 ? 24 ? 32 ? 
40? 48? 56? 64? 72? 80? 88? 96? 

NINE. 

46. How many groups of nines must you count in 
order to get eighteen ? twenty-seven ? forty-five ? 

47. In a certain orchard there are 36 trees in rows, 
with nine trees in each row ; how many rows of trees 
are there ? 

48. A man paid 27 dollars for some sheep ; if each 
sheep cost 9 dollars, how many did he buy ? 

49. If salted cod-fish costs nine cents a pound, how 
much can you buy for seventy-two cents ? 

50. If a man works nine hours a day, how many days 
must he work in order to get through a job which will 
take fifty-four hours ? 

51. How many times 9 is 18 ? 27? 36? 45? 54? 63? 
72 ? 81 ? 90 ? 99 ? 108 ? 

TEN. 

* 52. How many ten-cent pieces is a fifty-cent piece 
worth? 

53. If a bar of soap costs ten cents, how many bars 
can you get for forty cents ? for eighty cents ? 

54. If the rent of one acre of land per year is ten 
dollars, how many acres can be hired for thirty dollars ? 
for seventy dollars ? 

55. If a box of parlor-matches costs ten cents, how 
many boxes can you buy for Bixty cents ? for one dollar 
(100 cents) ? 

56. How many times 10 is 20 ? 30 ? 50 ? 70 ? 40 ? 
60? 120? 100? 90? 110? 
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ELEVEN. 

57. If blaeberries cost eleven cents a quart, how many- 
quarts can you buy for thirty-three cents ? for fifty-five 
cents ? 

68. Mr. Childs has 77 pounds of butter which he 
wishes to send to market in a number of boxes which 
he has bought ; if each box holds 11 pounds, how many 
boxes will be needed in all ? 

59. Mr. Trow has 99 currant-bushes in his garden, 
and 11 in each row ; how many rows of bushes has he ? 

60. If you are measuring with a pole eleven feet long, 
how many lengths must you take for 88 feet ? for 132 
feet? 

61. How many times 11 is 44 ? 33 ? 88 ? 121 ? 55 ? 
132? 110? 77? 99? 22? 66? 

TWELVE. 

62. Farmer Jackson gathered forty-eight eggs from 
his hen-house last week ; how many dozen were there ? 

63. If there are twelve inches in a foot, how many 
feet long is a table which measures thirty-six inches ? 

64. If a quart of cranberries costs 12 cents, how many 
quarts can you get for 72 cents ? for 96 cents ? 

65. A hotel-keeper wants 60 cakes of toilet-soap to put 
into the rooms in his hotel; if there are twelve cakes 
in a box, how many boxes must he buy ? 

66. How many times is 12 contained in 24 ? 48 ? 36 ? 
72? 96? 120? 108? 60? 84? 132? 144? 



B. Questions. 



1. 4 are how many times 1 ? 2 ? 4 ? 

2. 6 are how many times 1? 2? 3? 6? 

3. How many 2*8 are there in 8 ? how many 4's ? 

4. 9 are how many times 3 ? 

5. 10 are how many times 2 ? 5 ? 

6. 12 are how many times 2? 3? 4? 6? 
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7. 14 are how many times 2 ? 7 ? 

8. 15 are how many times 3 ? 5 ? 

9. 16 are how many times 2 ? 4 ? 8 ? 

10. 18 are how many times 2? 3? 6? 9? 

11. 20 are how many times 2? 4? 5? 10? 

12. 21 are how many times 3 ? 7 ? 

13. 22 are how many times 2 ? 11 ? 

14. 24 are how many times 2?3?4?6?8?12? 

15. How many 5's are there in 25 ? in 35 ? in 45 ? in 
55? in 65? in 60 ? in 50? in 40? in 30? 

16. 27 are how many times 3 ? 9 ? 

17. 28 are how many times 7 ? 4 ? 

18. 30 are how many times 3 ? 6 ? 10 ? 

19. How many pounds of rice, at 8 cents a pound, 
can you buy for 32 cents ? 

20. How many 4*s in 32 ? how many 8's ? how many 
are 2 times 16 ? 

21. How many bananas, at 7 cents apiece, can you 
buy for 35 cents ? how many 7*s in 35 ? 

22. 36 are how many times 3 ? 4? 6? 9? 12? 

23. 40 are how many times 4 ? 5 ? 8 ? 10 ? 

24. How many ll's are there in 44 ? in 66 ? in 33 ? 
in 88? in 55? in 77 ? in 99 ? 

25. 42 are how many times 6 ? 7 ? 

26. At 4 cents apiece, how many oranges can be 
bought for 44 cents ? 

27. 45 are how many times 9 ? 

28. 48 are how many times 4 ? 6 ? 8 ? 12 ? 

29. If a glass of soda-water costs 7 cents, how many 
glasses can I buy for 49 cents ? 

30. How many lO's are there in 50 ? 60 ? 90 ? 80 ? 
70? 

31. 54 are how many times 6 ? 9 ? 

32. 56 are how many times 7 ? 8 ? 

[We are said to divide one number by another when we 
find how many times the first contains the second. Thus, 
24 is 6 times ^ or 24 divided by 4 is 6.] 

33. Divide 28 by 4; 35 by 7; 36 by 9; 42 by 6. 
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34. Divide 60 by 5; by 6; by 10; by 12. 

[To save labor, the words " divided by " are often repre- 
sented by the sign -^-, called the " sign of division." llius, 
32-^-8 stands for "32 divided by 8."] 

35. How many are 35^ 5 ? 42 -r7 ? 48-rl2 ? 

36. Write the proper number after the sign of equal- 
ity in each of the following cases: 63-r7 = ; 64-r8 = ; 
66-rll = ; 72-r8 = ; 72^6 = . 

37. Divide 63 70 72 72 77 80 81 

by 9 7 9 12 7 8 9. 

38. 84 is how many times 7 ? 12 ? 

39. How much is 88-r8 ? 88-rll? 90-r9? 96^8? 
96^12? 99^9? 99-:- 11? 

40. Divide 100 108 108 110 121 132 

by 10 9 12 10 11 11. 

41. Howmuchisl20-rl2? 132^12? 144^12? 



C. Miscellaneous Problems* 

1. A boy has thirty cents which he wishes to spend 
for fire - crackers and marbles ; if he buys as many 
bunches of fire-crackers, at eight cents a bunch, as the 
money will allow, and lays out the remainder in marbles, 
at five for a cent, how many marbles does he get ? how 
many bunches of fire-crackers ? 

2. How many spools of thread, at four cents apiece, 
can you buy for twenty-five cents ? how many cents will 

' you have left over ? 

3. Mary has thirty-two cents, with which she wishes 
to buy Florida oranges for a friend who is ill ; if the 
oraiiges cost five cents apiece, how many can she buy ? 
how many cents will she have left over ? 

4. John and Samuel fished from the dock and caught 
twenty-six sculpins, which they carried to the lobsterman 
for bait. . The lobsterman agreed to give them a lobster 
for every eight sculpins, and a cent for every pair of 
sculpins left over ; how many lobsters did they get ? 
how many cents ? 
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5. Fanner Benson sends his milk to the cheese-factory 
in twelve-quart cans. One day his cows gave sixty-four 
quarts of mUk ; how many cans could he fill ? how many 
quarts were left over ? 

6. How many times is 8 contained in 20, and how 
many are left over ? 

7. Mr. Beal puts up his honey for market in eight- 
pound boxes : he has seventy-five pounds of honey in all, 
and fills as many boxes as he can, and keeps what is 
left over ; how many boxes of honey does he send to 
market ? how many pounds does he keep ? 

8. Mrs. White carried her eggs to the grocer's, and 
sold them for twenty cents a dozen ; with the proceeds 
she bought as many pounds of sugar as she could for 
eleven cents a pound, and brought the rest of her money 
home : if she had three dozen eggs, how many pounds 
of sugar did she get, and how much money had she left 
over? 

9. How many times is 11 contained in 36, and how 
many are left over ? 

10. A man is to walk from Boston to Portland, a dis- 
tance of 106 miles : if he can walk 20 miles a day, how 
many days must he spend on the journey, and how many 
miles must he walk on the last day ? 

11. Mr. Hutchins sells his fresh cucumbers for twenty 
cents a dozen ; one morning he picked fifty-four cucum- 
bers from his vines, sold as many whole dozens as pos- 
sible, and kept the rest : how much money did he re- 
ceive, and how many cucumbers did he keep ? 

12. Henry, Richard, and Margaret picked 45 quarts 
of wild blackberries, and filled with them as many eight- 
quart boxes as they could to send to the city : they sold 
the berries that they had left over for nine cents a quart ; 
how much of the money ought each to receive ? 

13. There are 31 days in January ; how many full 
weeks are there, and how many days are left over ? 

14. Three feet make a yard ; how many yards are 
there in 28 feet ? 
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SECTION VL 

Written Addition and Subtraction. 

This section and the following relate to Written Arithme- 
tic, and may be studied now or introduced later, at the option 
of the teacher. 

A, Questions on Notation, toith Explanations. 

' 1. What number is represented by 36 ? 

Answer: Thirty-six. 

What does the 3 stand for ? the 6 ? 

Answer: 36 = 3 tens +6 units ; the 3, then, stands for 
the whole number of tens in thirty-six, and the 6 for 
the units left over. 

2. What do the figures in 42 represent ? in 69 ? in 
58? in 17? in 23? 

3. What does the right-hand figure of a number de- 
note ? what does the figure to the left of the right-hand 
figure denote ? 

Since the right-hand figure denotes units, and the fig- 
ure to the left of it denotes tens, we say that the first 
figure from the right occupies the units* place, and that 
the second figure from the right occupies the tens* pUbce. 

4. What is the number that has 8 in the units' ^ i 
place and 6 in the tens' place? {Answer: Sixty- h p 
eight.) 9 in the units' place and 7 in the tens' 6 8 
place ? 5 in the tens' place and 2 in the units' 7 9 
place ? 4 in the tens' place and in the units' 5 2 
place? 4 

5. What number is represented by 857 ? 

Answer : Eight hundred and fifty-seven. 

What do the different figures stand for ? 

Answer: 857 = 8 hundred + 5 tens + 7 units; the 8, 
then, stands for the whole number of hundreds, the 5 
for the whole number of tens left over, and the 7 for 
the extra units remaining after taking away both the hun- 
dreds and the tens. 
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6. What do the different figures represent in 614 ? 
in 891 ? in 412 ? in 508 ? in 320 ? 

7. What does the figure to the left of the tens' place 
denote ? 

8. Which place, counting from the right, is the hun- 
dreds' place ? 

9. What is the number that has 6 in the unit's | 
place, 8 in the tens' place, and 4 in the hun- "S j .| 
dreds' place? {Answer: Four hundred and S ^ & 
eighty-six.) 9 in the tens' place, 7 in the hun- 4 8 6 
dreds' place, and 2 in the units' place ? 6 in the 7 9 2 
units' place, in the tens' place, and 8 in the 8 6 
hundreds' place ? 6 in the hundreds' place, in 6 
the tens' place, and in the units' place ? 

10. The number 320 stands for 32 tens, but it is often 
convenient to call 10 tens a ^^ hundred," so that 32 tens is 
3 hundred and 2 tens, or three hundred and twenty. 
Similarly we call, for convenience, 10 hundred (1000) 
a " thousand " ; 20 hundred (2000) 2 " thousand " ; 30 
hundred (3000), 3 "thousand"; 3600, 

then, stands for 36 hundred, or 3 thov^ | | 

sand and 6 hundred ; 13200 for 132 i I i j 

hundred, or 13 thousand and 2 huvr g w ^ I 

dred ; 168362 for 168 thousand 3 hun- q~o^ Q fi 8 

dred and 62. 9 « fi ^ 

Write in words each of the numbers ^ 7 4. S 2 

in the adjacent column. First number : 1 A 7 S 

Three hundred and twenty-eight thou- ^ 7 6 8 

sand nine hundred and sixty-eight, Q 5^ 2 7 4 2 

11. What figures stand for thousands 

in each of the above numbers ? what figure stands for 
hundreds ? for tens ? for units ? 

12. Counting from the right, what places do the fig- 
ures that represent thousands occupy ? 

In order to make it easier to read a number, it is 

usual to separate by a comma the figures that denote 

thousands &om the figure that denotes hundreds ; thus, 

in 198,642 we place a comma between the 8 and the 6, 

and read 198 thousand^ 6 hundred and 42. 

5 
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13. Read : 986,432 ; 16,768 ; 270,432 ; 100,708 ; 
908,660 ; 7,487 ; 2,008 ; 68,052 ; 111,684 ; 777,777. 

14. Express by figures the numbers : 
SeyentyHseyen thousand, six hundred and eighty-four. 
Thirty-four thousand, and fifty-six. 

Four hundred and seyenteen thousand, six hundred. 
Seyea hundred and fourteen thousand, six hundred. 
Six hundred thousand, and two. 
Three hundred and ninety-one thousand, six hundred 
and twelye. 

Fifty-seyen thousand, one hundred and nine. 
Nine hundred thousand, four hundred and three. 

15. 1,000,000, or 1 thousand thousand, is usually called 
a " million." 16,000,000, or 16 thousand ^ 
thousand, may be called, tiien, 16 millions ; ^ | I 
186,000,000, or 186 thousand thousand, | | HI 
may be called 186 millions. JL, >-S-, '^^^ 

186 miUion, 186,000,000. 

432 thousand, 432,000. 

186 miUion, 432 thousand, and 792, 186,432,792. 
799 million, and 684, 799,000,684. 

896 miUion, and 479 thousand, 896,479,000. 

Counting from the right, what places do the figures 
that represent millions occupy ? 

16. What do we call the first place from the right ? 
the second place ? the third place ? the fourth, fifth, and 
sixth places ? the seyenth, eighth, and ninth places ? 

17. Read the numbers : 

982,461,007 111,111,111 2,760,286 
698,231,770 232,008,674 16,888,888 
842,000,689 11,400,800 769,000,001 

18. Express by figures the numbers : 

Six milHon, seyenty-fiye thousand, and four. 

Three hundred and six million, and forty thousand. 

Fiye million, six hundred and seyenteen thousand, and 
forty-three. 

Four hundred and sixty million, and twenty-seyen. 

Seyenty-three million, forty-one thousand, eight hun- 
dred and nineteen. 
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19. Express by figures the numbers : 
Nine hundred million, one hundred and seven. 
Eighty-six million) seven hundred. 
Thirteen hundred and eighty-six million, four hundred 
and ninety-seven thousand, three hundred and sixty-two. 



B. Written Addition, toith Practical Illtcatrations. 

1. How many complete rows of ten each can you 
make out of 32 counters? how many counters 
will be left over ? 

Answer: 3 complete rows of ten, and there 
will be two extra counters. 

2. How many complete rows of ten each can 
you make with 24 counters ? how many counters 
win be left over ? 

3. How many complete rows of ten counters 
each can you make with 49 counters ? 83 count- 
ers ? 61 counters ? 17 counters ? How many extra 
counters will there be in each of these cases ? 

4. How many counters must yoU have in order to 
make 5 complete rows and have 3 counters over ? 

7 rows and 2 counters over ? 

5. How niany complete rows of ten each can 
you make with 32 counters and 24 counters, and 
how many counters will be left over ? 

Answer, It is easy to see, by looking at the 
diagrams given above, that with 32 counters we 
should have 3 rows and 2 extra counters ; with 
24 counters we should have 2 rows and 4 extra 
counters ; with 32 and 24 counters we should then have 
3 + 2 rows and 2 + 4 extra counters, or 5 rows and 6 
counters. 

6. How many complete rows of ten counters each can 
you make with 42 counters + 53 counters ? how many 
counters wiU be left over ? 

7. Mr. Smith paid 23 cents for a piece of cheese, and 
36 cents for some butter ; how much did he pay in all ? 
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8. Mrs. Jones paid 64 cents for veal, and 23 cents for 
vegetables ; how much did she pay for her dinner ? 
Let us solve this problem by the aid of counters. 



> 64 counters =6 rows of tens +4 counters. 



>- 23 counters = 2 rows of tens 4- 3 counters. 



In all there are 8 rows of tens and 7 extra counters, 
or 87 counters; therefore, 64 + 23 = 87, and Mrs. Jones 
paid 87 cents for her dinner. 

9. How many are 33 + 26 ? 44 + 16 ? 



\ =33 



y =26 



\ =44 



= 16 



5 tens + 9 = 59. 5 tens + 10 = 6 tens = 60. 
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10. Add 35 41 97 23 84 16 80 41 
to 4318225611231228 

An^&rs : 78 69 119 79 95 39 92 69 

11. Greorge earned 27 cents by carrying papers, and 
35 cents by building fires ; how mach did he earn in all ? 

We may obtain the answer by the aid of counters : 



V=27 



>=35 



In the two incomplete rows there arc 
7 + 5 or 12 counters, which make one 
row, with 2 counters left over : all to- 
gether, then, there are (1 + 5) 6 rows of 
tens + 2 counters, or 62 counters. 

Therefore, 27 + 35 = 62, and George 
earned 62 cents. 



12. How many are 36 + 28 ? 



I 



= 36 



The extra counters make 1 row and 
4 counters : all together, then, there are 
6 rows and 4 counters. 

Therefore, 36 + 28 = 64. 



> =28 



13. Add 
to 



23 24 16 36 83 44 76 31 
18 67 17 48 29 39 16 49 



Answers : 41 91 33 83 112 83 92 80 
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WTTHOUT COUNTEKS. 

14. How many are 74 + 68 ? 
74= 7 ten8+ 4 units. 
68 = 6 tens + 8 units. 



74 + 68 = 13 tens + 12 units 

= 14 tens + 2 units = 142. 
Or, more briefly, 
74 8 and 4 are 12, or 1 ten + 2 over ; we set down 
68 the 2 and save the 1 ten. 1 ten (the one that was 
J^ saved) and 6 are 7 and 7 are 14 tens ; we set 
down the 14 to the left of the two, and have 142 
for an answer. 

15. Add 56 8 and 6 are 14 ; we set down the 4 
to 28 and save the 1. 1 (the 1 that was 

Answer : 84 ®*^®d) ^^^ ^ *^® ^> *"^ ^ *^® ^ ' ^® 

set down the 8 to the left of the 4, and 

get 84 for our answer. 

16. Add 25 89 57 84 76 
to 65 _98 ^ ^ 56 

Answers: 90 187 132 113 132 

17. How many are 269 + 328 ? 

269 = 2 hundred + 6 tens + 9 units. 
328 = 3 hundred + 2 tens + 8 units. 

269 + 328 = 5 hundred +8 tens + P^i^^^*® . ^ -^ 

(or 1 ten + 7 units 

= 5 hundred + 9 tens +7 units 

= 597. 

18. How many are 684 4- 767 ? 

684 = 6 hundred + 8 tens + 4 units. 
767 = 7 hundred 4- 6 tens + 7 units. 

684 + 767 = 13 hundred + 14 tens 4- 11 units 
= 13 hundred 4- 15 tens 4- 1 unit 
= 14 hundred 4- 5 tens 4- 1 unit 
= 1451. 

19. Add 793 184 Write out your 
to 848 678 work. 
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20. Add 768 7 and 8 are 15 ; we set down the 
to 857 5 and save the 1. 1 and 5 are 6, 

■iaoK ^^^ 6 fti*6 12; ^6 set down the 2 
and save the 1. 1 and 8 are 9, and 
7 are 16 ; we set down the 16, and have for an answer 
1625. 

21. Add 689 972 439 139 
to 763 684 698 984 



Answers: 1452 1656 1137 1123 

277 858 900 237 642 

166 686 768 508 899 



22. Add 667 8 and 8 are 16, and 6 are 22, and 7 

276 are 29 ; we set down the 9 and save 

108 the 2. 2 (the 2 that was saved) and 

188 8 are 10, and 7 are 17, and 6 are 

£239 2^ 9 ^6 set down the 3 and save the 

2. 2 and 1 are 3, and 1 are 4, and 

2 are 6, and 6 are 12 ; we set down the 12. We have 

for an answer 1239. 

23. Add 



Id 


284 


326 


522 


683 




355 


719 


799 


793 




123 


268 


655 


573 




618 


400 


321 


498 




1380 


1713 


2297 


2547 


687 


322 


623 


60 


864 


921 


888 


798 


730 


777 


760 


666 


231 


815 


298 


208 


419 


23 


402 


476 



24. America was discovered by Columbus in 1492, and 
the War for Independence began 283 years afterwards ; 
in what year did this war begin ? 

25. In July, 1776, the Declaration of Independence 
was made ; 87 years afterwards the Battle of Grettysburg 
was fought : find the date of the Battle of Gettysburg. 
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26. A butcher boaght 3 fat oxen : the first weighed 
1214 pounds, the second 1406 pounds, and the third 
1384 pounds ; how much live-meat had he in all ? 

27. A planter sold 3 bales containing 1236 pounds of 
cotton to one man, and 8 bales containing 3356 pounds 
to another ; how many pounds did he seU in all ? 

28. In 1840 there were, according to the census, 
17,069,453 inhabitants in the United States ; in 1850 
there were 6,122,423 more; what was the number of 
inhabitants of the United States in 1850 ? 

29. Mr. Peabody received last year from Australia 
1,152,614 pounds of wool by one ship, 863,223 pounds 
by another ship, and 1,689,826 pounds by a third ; how 
many pounds of wool did he receive in all ? 

30. Mr. Ashburton paid 1656 dollars for his new 
stable, 250 dollars for a pair of horses, 84 dollars for 
harnesses, and 220 dollars for a carriage ; how much did 
he pay in all ? 

31. George's new suit cost 28 dollars, his hat 3 dollars, 
his shoes 5 dollars, and the rest of his outfit 59 dollars ; 
how much did the whole cost ? 

32. In the first volume of Meyer's Lexicon there are 
1098 pages, and in the second there are 1068 pages ; how 
many pages are there in both volumes ? 

33. In October, 1883, there were in Harvard College 
972 students, in the Law School 146, in the Medical 
School 243, and in the other departments of the Univer- 
sity 165 ; how many students were there in all ? 

34. The following is a summary of the students in 
Yale College m October, 1883 : 

In Theology, 99 ; in Medicine, 31 ; in Law, 69 ; in 
the Scientific School, 212 ; in the School of Fine Arts, 
49 ; in the Undergraduate Department, 612 ; in the 
Graduate Department, 30. How many students were 
there in all ? 

35. In the year 1875, 37,436,368 tons of hard coal 
were mined in the German Empire and 10,367,686 tons 
of soft coal ; how many tons of coal were raised in all 
that year ? 
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36. In the year 1879 there were mined in Great Brit- 
ain 133,808,000 tons of coal; in the United States, 
59,808,398 tons; in Germany, 42,631.729 tons; in 
France, 17,104,485 tons ; in Belgium, 14,839,175 tons ; 
in Austria-Hungary, 14,378,605 : how many tons were 
mined in all ? 



(7. Written Subtraction, with Practical Illustrations. 

1. Take away 8 counters from 35 comitera and how 
many wiU remain ? 



>. = 35 counters = 3 rows + 5 counters. 



To take away 8 counters we first take away the 5 
extra counters, and then going to the next row we keep 
on taking counters away until in all we have taken away 
8 ; counting those that remain, we find that there are 2 
rows 4- 7 counters or 27 counters. 

35 less 8 are how many ? 

2. Take away 18 counters from 35 counters and how 
many will remain ? 

The 35 counters are shown in the last question. 
18 counters = 1 row + 8 counters. 
After taking away first the 8 counters, and then the 1 
row, we find by counting that 17 counters remain. 
35 less 18 are how many ? 

3. From 82 71 95 76 
take 23 45 37^ 59 

Answers: 59 26 58 17 

Illustrate by counters. 
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WITHOUT COUNTESS. 

4. How many are 48 less 32 ? 

48 = 4 tens + 8 units. 
32 = 3 tens + 2 units. 

48 — 32 = 1 ten 4- 6 units = 16. Answer. 

5. From 68 99 84 74 
take 42 76 31 32 

Answers: 26 23 53 42 

6. How many are 53 less 18 ? 

53 = 5 tens + 3 units. 
18 = 1 ten + 8 units. 

We cannot take 8 units from 3 units ; we tiieref ore 
take one of the 5 tens and add it to the 3 units. 
53 = 4 tens 4- 13 units. 
18 = 1 ten 4- 8 units. 

53 — 18 = 3 tens + 5 units = 35. Answer. 

7. How many are 97 less 68 ? 

97 = 8 tens 4- 17 units. 

68 = 6 tens 4- 8 units. 

■ 

97-68 = 2 tens 4- 9 units = 29. Answer. 

8. From 77 97 73 36 
take 38 49 58 28 

Answers: 39 48 15 8 

9. A farmer raised 89 bushels of potatoes : he kept 
18 bushels for his family, and sold the rest ; how many 
bushels did he sell ? 

10. A man who owed a biU of 96 dollars, paid 20 
dollars at one time, and 19 dollars at another ; how much 
did he then owe ? 

11. Mr. Jackson raised 78 dollars* worth of hay above 
what he needed to feed to his stock : he sold this hay to 
the grocer and received in part pay 29 dollars' worth of 
flour ; how much money should he receive ? 

12. Mr. Weston started to walk from Portsmouth to 
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Boston, a distance of 56 miles : he walked 34 miles on 
the first day ; how many miles had he left to go on the 
second day ? 

13. Mr. Fowler, the mason, brought 73 bricks in his 
wheelbarrow to finish the arch he was building : he used 
only 57 of them ; how many had he left ? 

14. Mr. Knapp's parlor is 97 inches high : the wain- 
scoting above which the room is to be papered is 33 
inches high. Into what lengths must the paper be cut ? 

15. Mr. Lanman sent 67 books to be bound : the 
binder made mistakes in the lettering of 19 of them; 
how many were lettered correctly ? 

16. 683 less 421 are how many ? 

From 683 = 6 hundred 4- 8 tens + 3 units, 
take 421 = 4 hundred + 2 tens + 1 unit. 

683 - 421 = 2 hundred + 6 tens + 2 units 
= 262. Answer. 

17. From 896 764 972 541 
take 784 451 630 321 



Answers: 112 313 342 220 

18. How many are 684 less 296 ? 

From 684 = 6 hundred + 8 tens + 4 units, 
take 296 = 2 hundred + 9 tens + 6 units. 
We cannot take 6 units from 4 units ; we therefore 
take one of the 8 tens and add it to the 4 units, so tliat 
the problem will read : 

From 684 = 6 hundred + 7 tens + 14 units, 
take 296 = 2 hundred + 9 tens + 6 units. 
We cannot take 9 tens from 7 tens ; we therefore 
take one of the 6 hundred and add it to the 7 tens ; and 
our problem is now as follows : 

From 684 = 5 hundred + 17 tens 4- 14 units, 
take 296 = 2 hundreds- 9 tens 4- 6 units. 

684-296 = 3 hundred 4- 8 tens 4- 8 units 
= 388. Answer. 
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19. How many are 762 less 381 ? 

From 762 = 7 hundred 4- 6 tens 4- 2 units, 
take 381 = 3 hundred + 8 tens + 1 unit. 

or 
From 762 = 6 hundred 4- 16 tens + 2 units, 
take 381 = 3 hundred 4- 8 tens 4- 1 unit. 

762 - 381 = 3 hundred 4- 8 tens 4- 1 unit 
= 381. Answer. 

20. From 811 623 762 436 
take 422 237 478 184 

Answers: 389 386 284 252 

21. From 974 take 783. 

We may state briefly what we do thus : 3 from 4 gives 
1 ; we set down the 1 in the units' colmnn. One 974 
of the 9 hundreds added to the 7 tens gives 17 783 
tens, and 8 tens frobi 17 tens are 9 tens ; we TZI 
set down the 9 in the tens' coluum. 7 hundred 
from the remaining 8 hundred is 1 hundred; we set 
down the 1 in the hundreds' column. 

We have, then, 191 for an answer. 

22. From 864 726 419 
take 471 233 126 

Answers: 393 493 293 

23. From 921 take 246. 

921 One of the 2 tens added to the 1 unit gives 11 

246 units, and 6 from 11 are 5 ; we set down the 
^^ 5 in the units' column. One of the 9 hundred 
added to the remaining 1 ten gives 11 tens, 
and 4 tens from 11 tens are 7 tens ; we set down tlie 7 
in the tens' column. 2 hundred from the remainmg 8 
hundred are 6 hundred ; we set down the 6 in the hun- 
dreds' column. 

We have, then, 675 for an answer. 

24. From 684 655 911 722 
take 296 166 223 333 

Answers : 888 389 688 389 
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25. From 842 take 468. 

We may state our work very briefly thus : 
8 from 12 are 4 ; 842 

6 from 13 are 7 ; 468 

4 from 7 are 3. ^TT 

26. From 633 6 from 13 are 7 
take 216 1 from 2 is 1 

2 from 6 are 4. 

4 from 6 are 2 

7 from 14 are 7 
6 from 7 is 1. 

2 from 11 are 9 

2 from 10 are 8 

3 from 7 are 4. 

8 from 10 are 2 

6 from 9 are 3 

J oQo 2 from 5 are 3. 

Answer : 6oZ 

30. America was discovered by Columbus in the year 
1492 ; how many years ago was that ? 

31. The Pilgrims landed at Plymouth in 1620 ; how 
many years ago was that ? how many years after the dis- 
covery of America by Columbus ? 

32. The Chicago, Burlington and Quincy Railroad 
built a wooden bridge, using in the construction 113,160 
feet of timber. 63,217 feet were used in the supports ; 
how many were used in the superstructure ? 

33. In 1876 London had 3,489,428 inhabitants, and 
New York only 1,064,272 ; how many more inhabitants 
had London than New York ? 

34. From 7692 78423 12345 
^take 4734 57684 7890 

35. Harvard College was founded in the year 1636 ; 
how many years ago was that? 



Answer : 


417 


27. From 
take 


846 
674 


Answer : 


172 


28. From 
take 


811 
322 


Answer : 


489 


29. From 
take 


600 
268 
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36. The length of the earth's equator is 40,070,368 
meters, hat the length of a meridian is only 40,003,423 
meters ; how much longer is the equator than a merid- 
ian? 

37. The English warnship Devastation displaces 9,190 
tons of water, the German man-of-war Preussen 6,748 
tons ; how mach more does the Devastation displace than 
the Preussen ? 

38. The population of the United States in 1830 was 
12,866,020 ; in 1870, 38,925,598 ; what was the increase 
of population during these forty years ? 



2>. United States Money. 

10 mills = 1 cent. 
10 cents = 1 dime. 
10 dimes or 100 cents = 1 dollar. 

1. The sign $ is often used to stand for dollars ; thus, 
6 dollars is usually written $6. 

Read $12 ; $16 ; $24 ; $196. 

2. Write 48 doUars ; 96 doUars ; 132 dollars ; 2137 
dollars ; using the dollar mark, $, in each case. 

3. A man hought a sail-boat for $325, and paid $88 
for a new set of sails, and $32 for having the boat 
painted ; how much did the whole cost ? 

4. Mr. Eresus had $1000 in the Lydian Five-Cents 
Savings Bank, but he drew out $432 to pay for a lot of 
land ; how much was there left in the bank ? 

5. A dealer bought some flour for $642, and sold it at 
a gain of $97 ; what did he get for his flour ? 

6. A man bought a lot of land for $672, and paid 
$167 for having it graded : he then sold the land at a 
profit of $125 ; how much did he get for the land ? 

7. Write 37 dollai*s and 24 cents. 

In such a case as this it is customary to write the 
number denoting cents after the number denoting dol- 
lars and to separate the two numbers by a period, thus : 
$37.24. 
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In the same way we write 

48 dollars and 79 cents, $48.79 

22 dollars and 53 cents, $22.53 

22 dollars and 43 cents, $22.43 

22 dollars and 33 cents, $22.33 

22 dollars and 23 cents, $22.23 

22 dollars and 13 cents, $22.13 

22 dollars and 03 cente, $22.03. 

Notice that when the number of cents is less than 10, 
we fill out the empty tens' place by a zero. Thus we do 
not write 22 dollars and 3 cents $22.3, but $22.03. 

8. Read $49.13 ; $117.88 ; $109.76 ; $104.70 ; 
$99.04 ; $98.10 ; $92.07 ; $100.01 ; $417.62 ; $3189.25 ; 
$4281.50. 

Notice carefully that $625 stands for 625 dollars, but 
that $6.25 stands for 6 dollars and 25 cents. 

9. Write in figures : 

Four hundred and seven dollars. 

Fifty-six dollars and thirty-seven cents. 

Two hundred and forty-three dollars and five cents. 

Five thousand six hundred and forty dollars and nine 

cents. 
Eight thousand seven hundred and eighty-three dollars. 
Eighty-seven dollars and eighty-three cents. 
Six hundred dollars and eight cents. 

10. 85 cents may be written $0.85. 

Read $0.33 ; $0.07 ; $0.69 ; $0.38 ; $0.02. 

11. Write in the same way 48 cents; 83 cents; 78 
cents ; 50 cents ; 4 cents. 

12. How many cents are there in $8.32 ? 

Answer: 832 cents. 

13. How many cents are there in $6.19 ? in $41.31 ? 
in $64.09 ? in $3142.27 ? 

14. Show that 

183 cents are equivalent to $ 1.83. 

192 cents are equivalent to $ 1.92. 
7189 cents are equivalent to $71.89. 
3787 cents are equivalent to $37.87. 
3601 cents are equivalent to $36.01. 



\ 
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15. Add $37.13 to $43.81. Answer : $80.94. 
In doing such examples as this, write the numbers in 

a column, taking care to write cents under cents and dol- 
lars under dollars ; the numbers may then > be added as 
if the periods were not there. 

16. Add $38.29 $47.82 $117.98 

$26.18 $32.51 $ 21.08 

$64.47 $80.33 $139.06 

$780.98 
$316.47 $4132.07 $397.09 $ 0.18 
$283.32 $ 8.17 $ 71.93 $ 31.50 

17. Mrs. Wentworth paid $128 for a chamber-set, 
$46 for mattresses and bed linen, $48.50 for a carpet, 
$24 for curtains, and $32.38 for other articles needed 
in her spare chamber ; what was the cost of furnishing 
the room ? 

18. A New England farmer wished to move out West, 
so he sold his farm and his stock and with the proceeds 
went to Kansas. He sold his two horses for $246, his 
oxen for $98, his sheep for $136, his pigs for $24.50, 
and his poultry for $16.48 ; how much did he get in all 
from the sale of his stock ? 

19. On the morning of the 8th of May Mr. Brown 
had only $186.14 in the bank, but in the course of the 
day he deposited $112 in bills, and checks amounting to 
$347.32 ; how much had he then in the bank ? 

20. Add 



$4268.07 


$138.06 


$6842.16 


$6842.16 


$291.98 


$6843.27 


$7999.99 


$236.72 


$7234.82 


$2316.11 


$972.36 


$6124.86 


$7000.98 


$842.16 


$5555.55 


$1119.72 


$777.77 


$3232.39 


$2942.15 


$666.66 


$9998.99 


$3715.35 


$545.53 


$6849.76 


$1872.89 


$379.23 


$2332.29 


$6792.91 


$192.98 


$6974.84 
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SECTION vn. 

Written Multiplication and Division. 

This section, together with the preceding, may be brought 
in now or introduced later, at the option of the teacher. 

A, Multiplication. Examples and Problems, with Re- 
marks and Explanations. 

1. What will four pounds of coffee cost at thirty-two 
cents a pound ? 

Four pounds of coffee will cost- four times as much as 
one pound, or four times thirty-two cents. 
32 = 3 tens + 2 units. 
4 times 32 = 4 times 3 tens + 4 times 2 units 
= 12 tens + 8 units 
= 120 + 8 = 128. 
Four pounds of coffee, then, will cost 128 cents or $1.28. 

2. Mr. Wood, the grocer, makes a profit of 21 cents 
on every bag of meal that he sells ; what will be his 
profit on 4 bags ? 

3. How many are 5 times 41 ? 

4. If beefsteak is 23 cents per pound, what will 3 
pounds cost ? 

5. How many are 4 times 52 ? 

52 = 5 tens + 2 units. 
4 times 52 = 4 times 5 tens + 4 times 2 units 
= 20 tens + 8 units 
= 200 + 8 = 208. 
To save space we may write our work thus : 

52 1 Or, still more'briefly : f 52 

We may briefly describe J 4 
our work as follows : 4 times | qqq 
2 are 8 ; we write down the ^ 



8 = 4x2 units. 
200 = 4 X 5 tens. 

208 = 4 X 52. 

208 for an answer. 

6 



8 : 4 times 5 are 20 ; we write down 
the 20 to the left of the 8 and get 
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6. Multiply 42 61 63 82 

hy _S J ^ A 

126 

7. When we have to perform an example in multi- 
plication it is sometimes convenient to call the number 
which we are asked to multiply the multiplicand, the 
number by which we are to multiply the multiplier, 
and the result obtained by our work the product. 

Thus, in example 5 the midtiplicand is 52, the mvUir 
plier is 4, and the prodiict is 208. 

Name the multiplicand, the multiplier, and the prod- 
uct in the examples of 6. 

8. If one barrel of sugar costs 19 dollars, how much 
will 5 barrels cost ? 

The answer will be 5 times 19 dollars, and we are to 
find out how many dollars this will make. 
19 = 1 ten + 9 units. 
6 times 19 = 5 times 1 ten + 5 times 9 units 
= 5 tens + 45 units 
= 5 tens + 4 tens + 5 units 
= 9 tens + 5 units 
= 95. 
Five barrels of sugar, then, at 19 dollars a barrel will 
cost 95 dollars. 

9. If a railway train goes 36 miles in an hour, how 
far win it go in 3 hours ? 

10. How many are 5 times 64 ? 

11. Mr. Beardon gets 25 cents an hour for his work ; 
how much does he get for 8 hours' work ? how much for 
4 hours' work ? 

12. How many are 6 times 78 ? 

78 = 7 t€fns + 8 units. 
6 times 78 = 6 times 7 tens+ 6 times 8 units 
= 42 tens + 48 units 
= 42 tens + 4 tens + 8 units 
= 46 tens + 8 units 
= 460 + 8 
= 468. Answer, 



A^ MtdtipliceUion, S3 

To save space we may 78 

write oar work thus : 6 

48 = 6x8 units. 
420 = 6x7 tens. 

468 = 6x78. 

13. Multiply 29 98 

by _7 _6 

63 = 7x9 units. 48 = 6x8. 

140 = 7 x 2 tens. 540 = 6 x 9 tens. 

Answer: 203 = 7x29. Answer: 5SS = 6x9S. 
How many are 36 x 5 ? 43 x 8 ? 57 x 9 ? 

14. Multiply 84 ^ Instead of writing down the 

by 6 24 and the 480 separately, we 

~^ I may add them together in our 
^^ r heads as we go on and say : 6 

times 4 are 24, or 2 tens and 4 

Answer : 504 units ; we set down the 4 and 
save the 2 tens to add in with other tens. 6 times 34 
8 tens are 48 tens ; these with the 2 tens saved 5 

over make 50 tens, and we write down the 50 to 

the left of the 4. ^^4 

15. Multiply 96 T 4 times 6 are 24 ; set down the 4 

by 4 I and save the 2. 4 times 9 are 36 ; 

add in the 2 that were saved and 
set down the result, 38, to the 
left of the 4. 

7 times 5 are 35 ; set down the 5 
and save the 3. 7 times 8 are 56 ; 
add in the 3 and set down the re- 
sult, 59, to the left of the 5. 



384 



16. Multiply 85] 
by 7 



595 



> 



17. Multiply 49 28 37 65 

by 7 8 5 9 

343 224 185 585 

18. What will six pounds of chocolate cost at 38 cents 
per pound ? 
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19. At 19 cents a pound, what will a roasting piece of 
beef weighing 8 pounds cost ? 

20. If 7 men can dig a ditch in 24 days, how long 
would it take 1 man to do it ? 

21. If one barrel of vinegar holds 32 gallons, how 
much vinegar can be contained in 6 barrels ? how much 
in 8 barrels ? 

22. If one barrel of flour contains 196 pounds, how 
many pounds will there be in four barrels ? 

196 = 1 hundred + 9 tens + 6 units 
4 X 196 = 4 X 1 hundred + 4 x 9 tens + 4 x 6 units 

= 4 hundred + 36 tens + 24 units 

= 400 + 360 + 24 

= 784. 
Four barrels of flour, then, will contain 784 pounds. 
We may save space by arranging our work tlius: 

196 
4 

24 = 4x6 units. 
360 = 4x9 tens. 
400 = 4x1 hundred. 



784 = 4x196. 

23. How many are 3 times 218 ? 

218 
3 



24 = 3 X 8 units. 
30 = 3x1 ten. 
600 = 3 X 2 hundred. 



Answer : 654 = 3 x 218. 

Multiply 341 208 121 610 

by _6 _3 _8 __6 

• 

24. Mr. Blake paid three dollars and twenty-five cents 
apiece for six chairs ; how much did the whole cost him ? 

25. If one barrel of flour is worth seven dollars and 
forty cents, how much are six barrels worth ? 
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26. Multiply 243 
by 8 

24 

320 

1600 



Instead of writing down the 
24, the 320, and the 1600, 
separately, we may add them 
together as we go on with our 
work, and say : 8 times 3 are 
24 ; we set down the 4 and 
1944 J save the 2 tens. 8 times 4 
tens are 32 tens, and Uiese with the 2 tens saved over 
make 34 tens, or 3 hundred and 4 tens ; we set down 
the 4 tens and save the 3 hundred. 8 times 
2 hundred are 16 hundred, and these with 243 
the 3 hundred make 19 hundred, which we set 8 

down to the left of the figures that we already 1944 
have. 

In like manner 

Multiply 416 123 321 643 

by 7 4 5 2 

27. Multiply 134 by 7. 

After you have learned how to do such examples as 
those of No. 26 correctly and quickly, you may tell as 
briefly as possible what you actually do in multiplying 
two numbers together, thus : 
134 ] 7 times 4 are 28 ; we set down the 8 and carry 

7 I the 2. 7 times 3 are 21, and 2 are 23 ; we set 
93g I down the 3 and carry the 2. 7 times 1 are 7, 
J and 2 are 9 ; we set down the 9. 

28. Multiply 2196 1419 6021 8206 

• by 5 3 6 8 

Answer : 10980 

29. 10 times 36 are how many ? 

We know that 10 times 36 are the same as 36 times 10. 
Therefore 10 times 36 = 36 tens or 360. 

10 times 49 are how many ? Answer : 490. 

10 times 64 are how many ? Answer : 640. 

10 times 90 are how many ? Answer : 900. 

10 times 16 are how many ? Answer : 160. 

10 times 83 are how many ? Answer : 830. 
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You have multiplied different numbers by 10 ; write 
down each of the above numbers, and underneath it the 
answer thus : 

49 64 90 16 83 

490 640 900 160 830 

What do you do, then, when you multiply a number 
by 10 ? 

30. 20 times 37 are how many ? 

10 times 37 are 370. 
Twice this or 20 times 37 are 2 times 370 or 740. 
Or 20 times 37 = 37 times 20 

= 37 times 2 tens 
= 74 tens 
= 740. 

31. Multiply 68 49 36 51 

by _30 _JtO _50 70 

Answers: 2040 1960 1800 3570. 

Notice that the first answer may be obtained by plac- 
ing a zero after 3 times 68, the second by placing a zero 
after 4 times 49, the third by placing a zero after 5 
times 36, and so on. 

32. Multiply 46 46 46 46 

by 100 200 300 700 

Answers : 4600 9200 13800 32200 

Multiply 64 82 76 98 

by 600 500 800 _400 

Answers: 38400 41000 60800 -39200. 

Notice that the first answer may be obtained by writ- 
ing two zeros after 1 X 46, the second by writing two 
zeros after 2 x 46, etc., etc. 

33. How many are 24 times 36 ? 

36 
_^ = 204- 4. 

144 = 36 X 4. 
720 = 36x20. 

864 = 36x24. 
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34. How many are 18 times 23 ? 

23 
^8 = 10+ 8. 

184=23 X 8. 
230 = 23x10. 



414 = 23x18. 

35. If butter is worth 38 cents a pound, what is the 
value of a tub containing 35 pounds ? 

Answer : 35 times 28 cents, or 980 cents. 

36. What is the cost of 24 hoes at 58 cents each ? 

37. Mr. Jones bought 32 hens at 96 cents apiece ; how 
much did he pay for them all ? 

38. If a man, who is draining a field, can dig 48 feet 
of ditch in one day, how much can he dig in 22 days ? 

39. I bought 42 boxes of soap each containing 18 
bars ; how many bars of soap were there in all ? 

40. Multiply 98 69 73 46 

by il ?? 1£ ^ 

41. After you have learned to multiply correctly, you 
may shorten your written work as much as possible. 

Multiply 49 by 27. 

49 49 

27 or, more briefly, 27 

343 = 49 x 7. 343 

980 = 49x20. 98 



1323 = 49x27. 1323. 

You may omit the zero after the 98, if you are careful 
to show that the 98 represents 98 tens, by moving the 
number one step to the left, so that the 8 may stand in 
the column of tens and not in the column of units. 



42. Multiply 76 
by __52 

"l52 
380 



3952 
35, and the 3 make 38, etc., etc. 



2 times 6 are 12 ; we set down 
the 2 and carry the 1. 2 times 
7 are 14, and the 1 make 15. 5 
times 6 are 30 ; we set down 
the zero in the column of tens 
and carry the 3. 5 times 7 are 
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43. Multiply 71 48 64 49 83 

by 19 12 72 38 25 

44. If a barrel of flour contains 196 pounds, how 
many pounds are there in 48 barrels ? 

196 196 

48 48 

or, 

more 1568 

briefly, 784 



1568 = 196 X 8. 
7840 = 196x40. 



9408 = 196 X 48. 9408. 

45. If coal is worth four dollars and sixty-four cents a 
ton by the cargo, what will a cargo of three hundred and 
twenty-seven tons cost ? 

If one ton costs 464 cents, 327 tons will cost 327 
times 464 cents. We are, then, to multiply 464 by 327. 
327 = 300 + 20 + 7. 

464 464 

327 327 

3248 = 464 X 7. or, 3248 

9280 = 464 X 20. more 928 
139200 = 464 x 300. briefly, 1392 

151728 = 464 X 327. 151728. 

The whole cargo will cost, then, 151728 cents, or 1517 
dollars and 28 cents. 



46. Multiply 

by 



Answer : 
Multiply 

by 



318 
425 

1590 
636 
1272 

135150. 

873 
614 



Multiply 

by 



406 
719 



Answer : 



223 
196 



417 
391 



3654 
406 
2842 

291914. 

803 
516 



47. Multiply 456 by 204. 

204 = 2 hundred + tens + 4 
= 200 + 4. 
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456 or 456 

204 ™;re 204 



1824 = 456 X 4. briefly, 1824 

91200 = 456x200. 912 

93024 = 456 x 204. 93024. 

Multiply 471 822 583 649 

by 306 507 109 408 

Answer : 144126 

48. In multiplying one number by another, you have 
learned to write down the number to be multiplied 
(the "multiplicand") over the multiplier; and, begin- 
ning at the right, to multiply the midtiplicand by each 
figure of the multiplier separately ; and to write down 
your results one over another, so that the right-hand 
figure of each shall be directly under that figure of the 
multiplier which was used to obtain this result. By 
adding together the results thus arranged you get the 
product required. Thus : 



Multiply 8164 
by 4821 

8164 
16328 
65312 
32656 

39358644 



In this case 8164 is the multi- 
plicand and 4821 is the multi- 
plier. The result obtained by 
multiplying 8164 by the 1 is 
8164, and is set down so that its 
right-hand figure 4 is directly un- 
der the 1. In the same way the 
result, 16328, obtained by multi- 
plying 8164 by the 2, is set down 
so that its right-hand figure is directly under the 2, etc., 
etc. 

Multiply 3142 7162 6824 5691 

by 693 ^237 9036 2007 

49. The railroad from Boston to New York by way 
of Springfield is 233 miles long : there are 1760 yards 
in a mile ; how many yards of track are there between 
Boston and New York ? 

50. The track from Darlington to Weston is laid with 
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steel rails weighing 180 pounds to the yard of track : 
the distance between these cities is 98 miles ; how many 
pounds of steel are there in all ? 

51. In a certain town there are 1842 acres planted in 
wheat : if each acre yields, on an average, 28 bushels, 
how many bushels will be raised this year in the town ? 

52. If a bale of cotton weighs on the average 408 
pounds, how many pounds are there in 714 bales ? 

53. In a certain mill are 623 operatives, and each gets 
on the average 36 dollars a month ; how much is paid 
to the operatives in a month ? in a year ? 

54. In a certain regiment there are 986 men, who re- 
ceive 28 pounds of meat apiece per month ; how many 
pounds of meat are needed to supply the whole regi- 
ment for a month ? 

55. Find the cost of 680 acres of land in the West 
at 13 dollars and 25 cents per acre. 

56. A railway pays two dollars and twenty-five cents 
a car-load for gravel ; how much must it pay for 2875 

loads? 

♦ ■ ■ 

B. Division : Examples and Problems, with Remarks 

and Explanations, 

1. If one barrel of apples costs 3 dollars, how many 
barrels can you buy for 96 dollars ? 

We are to divide 96 by 3. 

96 = 9tens + 6. 
96-f3 = 9tens-^3 + 6^3 
= 3 tens + 2 
= 32. 
You can, then, buy 32 barrels of apples, at 3 dollars 
a barrel, for 96 dollars. 

Divide 84 by 4 ; 48 by 2 ; and 63 by 3. 

2. A man who wished to pay a bill of 2 dollars and 
48 cents in a neighboring town, bought the money's 
worth of 2-cent stamps, and sent the stamps in a letter 
to his creditor ; how many stamps did he buy ? We 
are to divide 248 by 2. 
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248 = 2 hundreds +4 tens + 8. 
248^2 = 2 hundred8^2 + 4 ten8-r2 + 8-f 2 
= 1 hundred + 2 tens + 4 
= 124. Answer, 
Divide 369 by 3 ; 484 by 4 ; and 624 by 2. 
3. If you divide 92 counters among 4 boys, how many 
will each receive ? 

12 3 4 

/^>v /TN /^s /'^ 



>- 92 counters = 9 rows + 2 counters. 



There are evidently rows enough to give each boy 2 
full rows ; now dividing the remaining 1 row and 2 
counters, or 12 counters, among the 4 boys, each will re- 
ceive 3 counters. 

Therefore, each boy will receive in all 2 rows + 3 
counters, or 23 counters. 

4. If you divide 87 counters among 3 girls, how 
many will each receive ? 



12 3 



y 87 counters = 8 rows + 7 counters. 



There are evidently rows enough to give each girl 2 
full rows; now dividing the remaining 2 rows and 7 
counters, or 27 counters, among the 3 girls, each will 
receive 9 counters. 

Therefore, each girl will receive in all 2 rows + 9 
counters, or 29 counters. 

5. Gertie, Herbert, and Edith went out chestnuting 
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together, agreeing to divide equally all that they should 
find : when they reached home they counted out their 
chestnuts into heaps of ten each, and found that they had 
8 heaps and 4 chestnuts over, that is, 84 in all ; how 
many chestnuts should each receive ? 

If you solve this prohlem by the aid of counters, using 
a counter to represent a chestnut, you will find that each 
should receive 28 chestnuts. 

6. Mr. Smith, Mr. Jones, and Mr. Robinson culti- 
vated together a vegetable garden : beside supplying 
their families with vegetables, they sold 57 dollars' worth 
and divided the money ; how much did each receive ? 

7. When we have to perform an example in division, 
it is sometimes convenient to call the number which we 
are asked to divide the DrvroEND, the number by which 
we are to divide the divisor, and the result obtained by 
our work the quotient. 

Thus, in example 3 the dividend is 92, the divisor is 
4, and the quotient is 23. 

Name the dividend, the divisor, and the quotient m the 
examples of 1 and 2. 

8. Divide 96 by 4. 
96 = 9 tens + 6 units. 

4 goes into 9 tens 2 tens times and leaves an extra 
ten, which added to the 6 units makes 16 units. 4 goes 
into 16 units 4 times ; therefore 4 goes into 96 
2 tens times + 4 times or 24 times. 
We can save space by arranging our work thus : 

We may say 4 goes into 9 tens 2 
tens times ; we set down the 2 tens to 
the right of the dividend and subtract 
y 2 tens times 4 or 80 from the divi- 
dend* The remainder is 16. 4 goes 
into 16, 4 times ; we set down the 
4 to the right of the dividend and 



4)96( 20 + 4 . 

80 =4x20. 

16 remainder. 
16 = 4x4. 



remainder. 

subtract 4 times 4 from our 16. The remainder is noth- 
ing. Our quotient, then, is 20 + 4 or 24. 

In this example which is the dividend ? which the di- 
visor ? which the quotient ? 
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9. Divide 78 by 3. 
3)78( 20 + 6. 

60 = 3x20. 

18 = remainder. 
18 = 3x6. 

= remainder. 
Answer : 26. 



Divide 52 by 4. 

4)52( 10 + 3. 

40 

12 
12 


Answer : 13. 



Divide 36 by 2 ; 54 by 3 ; 72 by 4; and 95 by 5. 

10. Divide 532 by 4. 
4)532(100 + 30 + 3. 



400 = 4x100. 

132 = remainder. 
120 = 4x30. 

12 = remainder. 
12 = 4x3. 

"o 



4 goes into 5 hundred 1 hun- 
dred times ; we set down 100 
in the quotient and subtract 1 
hundred times 4 or 400 from 
y 532 with 132 for a remainder. 
4 into 13 tens goes 3 tens times ; 
we set down 30 in the quotient 
and subtract 30 times 4 or 120 
from 132 with 12 for a remain- 
der. 4 into 12 goes 3 times ; we set down the 3 in the 
quotient and subtract 3 times 4 or 12 from 12 with 
nothing for a remainder. Our quotient, then, is 

100 + 30 + 3, or 133. 
Divide 423 by 3 ; 738 by 6; 314 by 2; and 854 by 7. 

11. Divide 556 by 4. 
4)156(30+9. 



120 = 4x30. 

36 = remainder. 
36 = 4x9. 

"o 



4 is not contained in 1 ; we there- 
fore put the 1, which stands for 
1 hundred, with 5 tens making 
^ 15 tens. 4 into 15 tens goes 3 
tens or 30 times ; we write the 
30 in the quotient and subtract 30 
times 4 or 120 from 156 with 36 
for a remainder. 4 into 36 goes 9 times ; we write the 
9 in the quotient and subtract 9 times 4 from 36 with 
nothing for a remainder. Our quotient, then, is 30 + 9, 
or 39. 

Divide 432 by 6 ; 801 by 9 ; 336 by 4 ; and 525 by 7. 
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12. If a bunch of fire-crackers costs 8 cents, how many 
bunches can you buy for $1.28 ? 

13. If a pound of brown sugar costs 9 cents, how many 
pounds can you buy for $2.84 ? 

14. A man bought 8 acres of land for $912 ; what was 
that an acre ? 

15. How many miles a day must an Atlantic steamer 
make, if she is to cross the ocean, a distance of 2870 
miles, in 7 days ? how many miles a day if she is to 
cross in 8 days. 

16. If 4 quarts make a gallon, how many gallons are 
there in 376 quarts ? 

17. Sarah wants very much a fin^ writing desk for 
which the dealer asks $3.87. If she gets 9 cents a 
quart for picking berries, how many quarts must she 
pick in order to earn enough to buy the desk ? 

18. Divide 792 by 6. 



6)792 
600 

192 



100 We may shorten our 6)792 

30 work by omitting some 6 

2 of the figures, thus : tk 



1 
3 
2 



180 18 



12 12 

12 12 



Answer: 132. 

We may also write all the figures of our quotient on 
one line, as in the following : 



Divide 833 by 7. 
7)833(119. 

7_ 

• 13 

7 



63 
63 



Divide 968 by 4. 
4)968(242. 
8^ 

16 ' 
16 



8 
8 



Divide 865 by 9 ; 784 by 8 ; 644 by 7 ; and 795 by 6. 
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19. If a barrel of flour costs 8 dollars, how many bar- 
rels can be bought for 184 dollars ? 

20. The 4.30 express from Boston to New York 
makes the distance of 234 miles in 6 hours ; how many 
miles an hour must the train cover ? 

21. How many yards of cotton cloth at 9 cents a yard 
can be bought for $486 ? 

22. George gets 9 cents an hour for weeding onions ; 
how long will it take him to earn $1.35 ? 

23. Where the divisor is a small number, it is usual 
to do in one's head a large part of the work of dividing. 

Divide 725 by 5. 1 6 into 7 goes once with a re- 
5)725 I mainder of 2 ; we set down tlie 1 

777 __ .. , under the 7 and put the remain- 

"~ ^ * -^ der with the next figure of the 

dividend, making 22. 5 into 22 goes 4 times, with a 
remainder of 2 ; we set down the 4 as the second figure 
of the quotient, and put the remainder with the next fig- 
ure of the dividend, making 25. 5 into 25 goes 5 times, 
with no remainder. 5, then, is the last figure of the 
quotient, and 725-r5 = 145. 

Show that 595 ^5 = 119; 552-r4=138. 

24. Divide 632 by 4. 

4)632 ) 4 into 6 goes once with 2 over. 4 into 23 
77^ i goes 5 times with 3 over. 4 into 32 goes 8 times 

with no remainder. 
Divide 185 by 5. 

^__ ( ^ i^^o ^ ^^'^ ^^^ g^ 5 ^ ^"*^ 1^ g^^s 3 times 
37 ^ with 3 over. 5 into 35 goes 7 times. 

Show that the work is correct in each of the following 
examples : 

6)192 7)651 4)1264 5)7285 9)374504508 
~32 ~93 316 1457 41611612 

25. The distance from London to Edinburgh by the 
Great Northern Railway and its connections is 405 miles ; 
how many miles an hour must the daily express, which 
covers the distance in 9 hours, make ? 
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26. Where the divisor is large, it is necessary to write 
out in full most of the work. 

Divide 496 by 16. Divide 322 by 14. 

16)496(31. 14)322(23. 

48 28 

1l6 42 

16 42 

27. Sometimes we can tell only by trial what the dif- 
ferent figures of the quotient are. 

Divide 2001 by 29. 
29)2001(69. 
174 



Here, in order to get the first figure 

of the quotient, we have to find, by trial, 

^TT V how many times 29 is contained in 200. 

2g J If we try 7 we find that 7 x 29 = 203 ; 

J therefore 7 is too large and we try 6. 

In the same way we have to find by trial how many 

times 29 is contained in 261. 

Show that 1862 -r 38 = 49, and that 4446 -f 78 =57. 

28. I bought a chest of tea containing 18 pounds for 
$12.96 ; how much was that a pound ? 

29. A man bought a piece of land for $672, and 
agreed to pay for it at the rate of $15 per month ; how 
long will it take him to pay the whole ? 

30. A cattle dealer bought a drove of 27 oxen for 
$972 ; how much did each ox cost him ? 

31. Mr. Bartlett bought 14 boxes of soap containing 
18 bars each for $30.24 ; how much was that a bar ? 

32. If a pound of coffee costs 38 cents, how many 
pounds can be bought for $20.90 ? 

33. A grain dealer received a car-load of wheat 
weighing 7920 pounds. A bushel of wheat weighs 60 
pounds ; how many bushels were there in the car-load ? 

34. Mr. Dodge's yearly salary is $1728 ; how much is 
that a month ? 

35. If there are 12 inches in a foot, how many feet 
are equivalent to 7776 inches ? 

36. Show that 624778 -r 1761 = 298, and that 77312^- 
4832 = 16. 
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C, Miscellaneous Problems. 

1. Mr. Smith bought a piano for $336, and. agreed to 
pay $12 a month until the whole should be paid ; how 
many payments had he to make ? 

2. Divide 9936 by 27 ; 22464 by 468 ; 2304 by 
128. 

3. There are 640 acres in a square mile ; how many 
square miles are there in a township containing 8320 
acres? 

4. Mr. Hood, the plumber, bought of a dealer 895 
feet of gas pipe at 8 cents a foot, 4 valves at $1.50 each, 
24 plugs at 11 cents apiece, and $3 worth of solder; 
what was the whole amount of Mr. Hood's bill ? 

5. Farmer Jackson sold at market one day 12 
pounds of butter at 32 cents a pound, 14 bushels of 
potatoes at 65 cents a bushel, 9 dozen eggs at 26 cents a 
dozen, and 2 bushels of onions at $1 a bushel ; how much 
did he receive in all ? 

6. I bought a lot of wild land containing 114 acres 
at $7 per acre, paid $86 in taxes, and sold it for $9 per 
acre ; how much did I make by the transaction ? 

7. I bought 173 barrels of sugar for $3633, and 
sold it for $22.75 per barrel ; how much did I make ? 
How much did I make on each barrel ? 

8. I bought 18 quires of paper at 12 cents a quire, 
and 10 packages of envelopes at 9 cents a package. I 
gave the stationer a ten-dollar bill ; how much ought I 
to have received in change ? 

9. The circumference of each fore wheel of a car- 
riage is 8 feet, and of each hind wheel 12 feet; how 
many more turns will the fore wheels make than the 
hind wheels in going 5280 feet or 1 mile ? How many 
more turns in going from Boston to Worcester, a dis- 
tance of 44 miles ? 

10. The year 1884, being a leap-year, contained 366 

days ; how many hours did it contain ? If I slept 8 

hours each day, how many hours did I sleep in the whole 

year ? If I had read 2 hours each day, at the rate of 

7 
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23 pages an hoar, how many pages should I have read 
in the whole year ? how many books of 276 pages each ? 

11. Find the cost of each of the following items and 
add the I'esults together : 

25 bushels of potatoes Ut $0.60 per bushel 
128 pounds of sugar at $0.11 per pound. 
138 pounds of coffee at $0.32 per pound. 

84 Winchester rifles at $28 apiece. 

14 pairs of oars at $2.85 per pair. 
148 gallons of kerosene oil at $0.16 per gallon. 
648 pounds of tea at $0.82 per pound. 

12. Find the cost of the articles which Mr. Slade 
bought for his store when he was last in Boston. 

He bought : 

25 yards of silk at $1.37 per yard. 

25 yards of silk at $2.10 per yard. 

48 yards of ribbon at $0.28 per yard. 
214 yards of cotton cloth at $0.08 per yard. 

96 yards of cashmere at $0.82 per yard. 
And a number of small articles which came to $118.25. 

13. The number of square miles in Texas is 265,780 ; 
in Massachusetts is 8,315. Into how many states of the 
size of Massachusetts could Texas be divided, and how 
many square miles would be left over ? 



Multiply 

14. 69834 by 9761. 

15. 76497 by 2864. 

16. 9426 by 984. 

17. 16214 by 4962. 

18. 7698 by 1111. 

19. 8432 by 5555. 

20. 9012 by 7006. 

21. 2984 by 1080. 

22. 6798 by 9807. 

23. 8432 by 2348. 

24. 9821 by 2484. 

25. 16462 by 10832. 

26. 1268 by 132. 

27. 18006 by 3082. 



Divide 

28. 19798336 by 8432. 

29. 11604186 by 6798. 

30. 3222720 by 1080. 

31. 55494492 by 18006. 

32. 167376 by 132. 

33. 178316384 by 10832. 

34. 681649674 by 69834. 

35. 219087408 by 76497. 

36. 9275184 by 984. 

37. 80453868 by 16214. 

38. 8552478 by 1111. 

39. 46839760 by 5555. 

40. 63201126 by 7006. 

41. 24395364 by 9821. 
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SECTION VIII. 
Fractioiis. 

A, One Half, One Thirds etc., in Order. 

HALVES. 

1. When anything is divided into two equal parts one 
of the parts is called one half of the 
thing. • 

What is each of the two equal parte 
of this pear called ? 

Answer : One half of a pear. 
How many halves of a pear are there in a whole pear ? 

Answer : Two halves of a pear. 

2. What is each of the two equal parte of this peach 
called ? 

Answer : One half of a peach. 
How many halves of a peach are there 
in a whole peach ? 

Answer : Two halves of a peach. 

3. Draw on your slate a line one inch long, and di- 
vide it into two equal parte ; what is one inch. 

one of the parte called ? onehaif. ' oneimif. ' 

How many half inches are there in an inch ? 

4. Edward Stevens and John Rohinson went out sail- 
ing together ; the wind was high and they needed some- 
thing to tie on their hats with ; Edward found in his 
pocket two yards of twine, half of which he gave to 
John. How much did Edward keep, and how much 
did he give to John ? 

[Illustrate hy a string two yards long.] 

5. What is one half of 2 ? 

6. Bertram had 4 cents, half of which he gave to his 
sister Alice ; how many cente did he keep ? how many 
cente did he give to Alice ? • • • • 

7. What is one half of 4 ? what part of 4 is 2 ? 
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8. It takes 12 inches to make a foot How many 
inches are there in half a foot ? 

[Illustrate with a foot-rale.] 

9. What is one half of 12 ? 

10. It takes 16 ounces to make a pound. How many 
ounces are there in half a pound ? 

11. What is one half of 16 ? 

12. If a man can ride a hicycle 14 miles in an hour, 
how far can he ride in half an hour ? 

13. What is one half of 14 ? 

14. How many cents are there in one half-dollar? 
how many half-dollars are there in a dollai^ 

15. What is one half of 100 ? 

16. If a yard of cotton cloth costs 16 cents, what will 
half a yard cost ? 

17. What is one half of 16 ? 

18. Joseph bought half a pound of raisins for 11 
cents ; what can I buy a pound for ? 

19. 11 is one half of what number ? 

Answer : If 11 is one half, then 2 halves, or a whole, 
will be 2 times 11, or 22. Therefore 11 is one half of 
22. 

20. If half a yard of elastic costs 4 cents, what will 
a whole yard cost ? 

21. 4 is one half of what number ? 

22. If half a pound of maple sugar costs 8 cents, what 
will 2 pounds cost ? 

Answer : If half a pound costs 8 cents, 2 halves, or a 
pound, will cost 2 times 8 cents, or 16 cents. If one 
pound costs 16 cents, 2 pounds will cost 2 times 16 cents, 
or 32 cents. 

23. A carpenter charges $2 for half a day's work ; 
what must I pay him for 3 days' work ? 

24. 1 is one half of what number ? 

Of what number is2thehalf? 3? 4? 6? 6? 7? 8? 
9 ? 10 ? 11 ? 12 ? [Explain in each case, as in Question 
19.] 

25. It takes 2 pints to make a quart. What part of 
a quart is a pint ? 




A.] Thirds. 101 

26. It takes 4 quarts to make a gallon. 
What part of a gallon will a two-quart 
measure hold ? 

27. What part of 6 is 3? ••• ••• 

Answer : 3 is contained in 6 two times ; 

therefore 3 is one half of 6. 

28. If you can buy a barrel of cranberries for $10, 
what part of a barrel can you buy for $5 ? 5 is what 
part of 10 ? 

29. What part of 2 is 1 .^ of 4 is 2 ? of 8 is 4 ? of 10 
is 6? of 20 is 10? of 16 is 8? of 22 is 11? of 18 is 9? 
of 100 is 50? 

TUIHDS. 

1. When anything is divided into thi*ee equal parts 
one of the parts is called one third of the thing. 

Thus, each one of the three equal parts into which 
this orange has been cut is called one third 
of the orange. How many thirds are there 
in an orange ? in an apple ? in anything ? 

2. If I cut a stick of candy into three 
equal parts and give one part to Joseph and the rest to 
Nellie, how much of the candy 
will Joseph have ? how many ^ 
thirds vrII Nellie have ? 

3. If you divide three cents equally among three 
boys, how much will each boy get ? 

What is one third of three ? • • • 

4. What is one third ofsix?*« •• •• 

5. If you divide a dozen oranges among three chil- 
dren, how many oranges will each child get ? 

What, then, is one third of twelve ? 

6. Mr. Smith gave his three children, George, Mary, 
and Tom, one of the beds in the gar- 
den, and told them that they might 
plant in it whatever they chose. 
This was the shape of the bed. 

Mary wished to plant flowers, but 
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her brothers said that they would rather raise vegeta- 
bles; so it was finally agreed that the bed should be 

divided into three equal parts, and 
that each child should take one part. 
How much of the whole bed had 
Mary ? How much had Greorge ? 
How much had Tom ? 
The whole bed was 30 feet long ; how long was each 
part? 

Tom soon got tired of taking care of his garden and 
gave it up to George, but the oUiers kept on all summer. 
How much of the whole bed did George cultivate ? 

Among other things Greorge raised four melons ; he 
gave one of them to his father and mother and agreed 
to share the others equally with his brother and sister. 
How many melons ought Mary to have ? 

One morning Mary cut six roses and gave a third of 
them to her mother, another third to her teacher, and 
the rest to a sick school-mate ; how many did she give to 
her school-mate ? 

7. If a yard of silk be worth three dollars, and it be 
cut into three equal pieces, what will one of the pieces 
be worth? 

What, then, is one third of three dollars ? 

8. A man who has a ditch to dig finds after working 
all day that he has dug only one third of it ; how many 
days more must he work in order to finish the ditch ? 

9. Farmer Higgins, who wished to raise oats in one of 
his fields, found that it took five bushels of seed * ? ? ? ? 
to plant one third of the field ; how many bush- « « • « • 
els must he sow in the whole field ? 

Five is one third of what number ? 

10. A foot is one third of a yard. If there are twelve 
inches in a foot, how many inches are there in a yard ? 

11. Seven is one third of what number ? 

Answer : If one of the three equal parts into which the 
number may be divided is seven, the whole number must 
be equal to three times seven, or twenty one. Seven, 
then, is one third of twenty-one. 
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12. Of what number is 8 one third ? Answer : 24. 

13. If one third of an acre of land rents for three 
dollars, how much ought I to pay for the use of a two- 
acre lot ? 

14. Eleven ia one third of what number ? 

15. Fourteen is two thirds of what number? 
Answ&' : If 14 is two thirds, one third would be one 

half of 14, or 7. The number itself, or three thirds, is, 
then, three times 7, or 21. Therefore 14 is two thirds 
of 21. 

16. Eighteen is two thirds of what numl)er ? Of 
what numl)er is 12 two thirds ? 

17. What ia two thirds of 33? 

18. A young man who earned $27 per month spent 
two thirds of his earnings, and saved the rest; how 
much did he save in a year ? 

FOURTHS. 

1. If anything is divided into four equal parts, each 
part is called one fmirth of the thing. 
Here is an orange cut into fourtlis. 
How many fourths are there in an 
orange ? in an apple ? in anything ? 

2. There are four quarte in a g 
Ion ; what part of a gallon is a quart ? 

3. There are four pecks in a bushel; 
what part of a bnahel, then, is a peck ? 

4. If you divide a dollar into fourths, how many 
fourths will you get ? 

One fourth of anything is also called _one qwartfrr of 
that tiling. 

6. If a yard of velvet costs 4 dollars, what will one 
quarter of a yard cost ? what will three quarters of a 
yard cost? 

6. If yon are to divide anything among four persons, 
what part wiU each receive ? 

7. Sarah gave one fourth of her cake to Mary, and 
another fourth to Hannah ; how much of her cake did 
she give away ? how much did she keep ? 
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8. Into how many halves may an 
apple be divided ? into how many 
fourths ? How many fourths of an 
apple are there in half an apple ? 

9. What is one half of 4 ? what 
is two fourths of 4 ? 

10. What is one half of 8 ? what 
is two fourths of 8 ? 

11. What is one half of 12 ? what 
is two fourths of 12 ? 

12. How many cents are there in 
half a dollar ? how many cents are 
there in two quarters of a dollar ? 

13. One half is the same as how many fourths ? 

14. If you divide four sticks of candy among four 
children, how many sticks will each child receive ? 

What is one fourth of 4 ? 

16. Mrs. White gave Mary a dozen peaches to share 
with the three school-mates who had come to see her ; 
how many peaches did each' of the four little girls have ? 

What is one fourth of 12 ? ••• ••• ••• ••• 

16. What is one fourth of 8 ? •• •• •• •• 

17. What is one fourth of 36 ? of 24 ? of 44 ? 

18. There are sixty minutes in an hour ; how many 
minutes are there in one quarter of an hour ? 

19. How many cents are there in one quai*ter of a 
dollar '^ 

20. 5 is one fourth of what number ? 

Answer : The number must be such that if it be di- 
vided into four equal parts, each of those parts will be 
equal to 5 ; the whole number, then, is equal to four 
times 6, or 20. Therefore 5 is one fourth of 20 ? 

21. Of what number is 8 one fourth ? 

22. 9 is one fourth of what number ? 

23. If a quarter of a yard of ribbon costs twelve cents, 
what will two yards cost ? 

24. 12 is three fourths of what number ? 
Answer: If 12 is three fourths of a number, one 

fourth must be one third of 12, or 4 ^ four fourths, or 
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the number itself, will be four times 4, or 16. There- 
fore 12 is three fourths of 16. 

25. 18 is three fourths of what number ? 

26. Of what number is 24 three fourths ? 

27. Mrs. Smith paid 75 cents for three quarters of a 
yard of cloth ; how much was that a yard ? 

28. If it takes 9 days to do three fourths of a piece 
of work, how many days more will it take to finish the 
job? 

29. If four bushels of corn will buy one yard of cloth, 
how many yards will one bushel buy ? three bushels ? 
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30. Draw three lines, each one inch long, on your 

slate. Divide the first into halves, 

the second into thirds, and the last 

into quarters. Which is longer, one " 

half of an inch or one third of an • * • 

inch? one third of an inch or one fourth of an inch? 

how many fourths of an inch are equivalent to a half of 

an inch? 

FIFTHS. 

1. If anything is divided into five equal parts one of 
these parts is called one fifth 
of the thing. Here is a stick 
of candy which has been divided into five equal parts ; 
what is one of these parts called ? How many fifths of 
a melon are there in a whole melon ? how many in two 
melons ? 

2. If five dollars will buy a box of butter, what will 
one fifth of a box cost ? What part of a box will two 
dollars buy ? 

3. What is one fifth of five ? What part of five is 
three ? Answer : Three fifths of five. 

4. If you were to divide ten apples equally among 
five children, how many apples would each child receive ? 

5. What is one fifth of ten ? 
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6. What is one fifth of 16? of 26? of 30? of 40 ? 

7. 3 is one fifth of what numher ? 

Answer: If 3 is one fifth, five fifths, or the whole 
numher, is 6 times 3, or 16. 

8. 8 is one fifth of what numher ? 

9. If it takes Mary 4 days to read one fifth of her 
new hook, how many days must she spend over the whole 
book? 

10. If 6 yards of gingham cost one dollar, how much 
will one yard cost? 

11. Find two fifths of 30. 

Solution : If 30 be divided into five equal parts 
one of these parts, or ons fifth of 30, will be 6 ; two fifths 
of 30, then, will be two times 6, or 12. 

12. Find three fifths of 40 ; four fifths of 25 ; two 
fifths of 46. 

13. 9 is three fifths of what number ? 

Answer : If 9 is three fifths, one fifth must be one 
third of 9, or 3 ; five fifths, or the whole, will be five times 
3, or 16. Therefore 9 is three fifths of 16. 

14. 20 is four fifths of what number ? Of what num- 
ber is 8 two fifths ? 

16. If a man can dig one fifth of an acre of potatoes 
in a day, how many days will it take to dig the potatoes 
out of a field of two acres ? 

16. A man, who had a certain length of fence to build, 
found that it took him four days to put up two fifths of 
the fence ; how many more days will it take him to finish 
the job ? 

17. Five boys hired a boat for a day's fishing, and 
agreed to pay the owner 60 cents ; how much ought each 
boy to pay ? 

With only four boys in the boat, what would be each 
boy's share ? with three boys ? with two boys ? 

18. What is one half of 60? one third of 60? one 
fourth of 60 ? one fifth of 60 ? Is it always true that 
one fifth of a thing is smaller than one fourth of the same 
thing? 

19. What is one fifth of 20 ? one fourth of 20 ? 
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SIXTHS. 

1. When an3rthing is divided into six equal parts one 
of the parts is called one sixth of 
the thing. This loaf of cake is di- 
vided into six equal parts or sixths. 

Six feet make a fathom ; what 
part of a fathom is one foot ? 

2. There are six working days in a week ; what part 
of a week's work can a man do in one day ? 

What is one sixth of six? •••••• 

3. If you divide a dozen oranges among six children 
how many oranges will each child receive ? 

What is one sixth of twelve ? 

4. If you divide eighteen apples into six equal heaps, 
how many will there be in each heap ? What is one 
sixth of 18 ? 

6. Fmd one sixth of 42 ; of 54 ; of 48; of 30 ; of 36. 

6. 7 is one sixth of what number ? 

7. What part of 24 is 4 ? of 48 is 8 ? 

8. If one bushel of grass-seed is needed to sow one 
sixth of an acre of lawn, how many bushels must be used 
for a lawn of three acres ? 

9. 16 is five sixths of what number ? 

Answer : If 15 is five sixths, one sixth will be one 
fifth of 15, or 3 ; six sixths, or the number itself, will be 
six times 3, or 18. Therefore 15 is five sixths of 18. 

10. 25 is five sixths of what number ? 

11 . Mrs. Hill paid 50 cents for five sixths of a yard 
of lining ; how much was that a yard ? 

12. If a box of toilet soap containing six cakes costs 
72 cents, what part of 72 cents ought I to pay for one 
cake ? for five cakes ? 

13. If a steamer sails Q^ miles in six hours, how many 
miles can she sail in five hours ? 



14. Draw upon your slate three lines each an inch 
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. \ long and divide the first into halves, 

— I — I — i — I — I — the next into sixths, and the last into 

' ' thirds ; measure and see how many 

sixths of an inch there are in half an inch, and how many 
sixths of an inch there are in one third of an inch. 

15. What is one half of 6 ? one sixth of 6 ? three sixths 
of 6 ? How many sixths of 6 make one half of 6 ? 

16. What is one half of 12 ? one sixth of 12 ? three 
sixths of 12 ? How many sixths of 12 make one half of 
12? 

17. What is one half of 18 ? one sixth of 18 ? three 
sixths of 18 ? How many sixths of 18 make one half of 
18? 

18. How many sixths make one half ? 

Solution : Anything may be divided into 6 sixths ; one 
half of that thing, then, may be divided into one half of 
6 sixths or 3 sixths ; therefore 3 sixths make one half. 

19. How many sixths of 12 make one third of 12 ? 

20. How many sixths of 18 make one third of 18 ? 

21. How many sixths of anything make one third of 
the thing ? 

SEVENTHS. 

1. When anything is divided into seven equal parts, 
one of the parts is called one seventh of the thing. Here 
is a line divided into sevenths. 



If a barrel of flour costs seven dollars, how much will 
one seventh of a barrel cost? two sevenths? three 
sevenths ? 

2. What is one seventh of 14 ? two sevenths ? three 
sevenths ? four sevenths ? six sevenths ? 

3. 8 is two sevenths of what number ? 

Solution : If 8 is two sevenths, one seventh would be 
one half of 8, or 4 ; seven sevenths would be seven times 
4, or 28. Therefore 8 is two sevenths of 28. 

4. 9 is three sevenths of what number ? 20 is five 
sevenths of what i^umber? of what number is 42 six 
sevenths ? 
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EIOHTHS. 

1. When anything is divided into eight equal parts 
one of the parts is called one eighth 
of the thing. Here is a cake of 
maple sugar divided into eighths. 

There are eight quarts in a peck; 
how many quarts are there in one 
eighth of a peck ? in three eighths of a peck ? What part 
of a peck is iive quarts ? 

2. What is one eighth of eight? three eighths of 
eight ? five eighths of eight ? seven eighths of eight ? 

3. How many eighths of an apple are there in an 
apple ? If you divide anything into eighths, how many 
parts will there he ? 

4. There are 16 ounces in a pound ; how. many ounces 
are there in one eighth of a pound ? in three eighths of 
a pound ? in five eighths of a pound ? 

5. George is only three eighths as old as his hig 
hrother, who is 24 ; how old is Greorge ? 

6. 6 is one eighth of what number ? 

Answer : 6 is one eighth of 8 times 6, or 48. 

7. 9 is one eighth of what number ? 

8. Of what number is 4 one eighth ? 7 ? 11 ? 

9. Farmer Brown told Patrick Flynn that if he would 
dig all the potatoes in a certain field he might have one 
eighth of them for his trouble. Patrick's share was five 
bushels ; how many bushels were there in all ? 

10. 15 is three eighths of what number ? Answer : 40. 

11. 21 is seven eighths of what number ? 

12. 45 is five eighths of what number ? 

13. If seven eighths of a yard of ribbon cost 35 cents, 
what is the price per yard ? 



14. Into how many 
halves can you divide 
a cake of chocolate ? 



2 halves. 
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15. Into how many 
fourths can you divide 
the cake ? 



16. Into how many 
eighths can you divide 
the cake ? 






























4 fourths. 



8 eighths. 



17. One half of a cake contains how many fourths ? 
how many eighths ? 

18. One fourth of a cake contains how many eighths ? 

19. What is one eighth of 16 ? one fourth of 16 ? one 
half of 16? 

NINTHS. 

1. When anything is divided into 
nine equal parts, one of the parts is 
called one ninth of the thing. Here 
is a square divided into ninths. 

If I divide eighteen lozenges 
among nine little girls, how many 
lozenges will each get ? 



What, then, is one ninth of eighteen lozenges ? 

2. What is one ninth of eighteen ? two ninths of eight- 
een ? five ninths of eighteen ? 

3. What is one ninth of 27 ? of 36 ? of 54 ? 

4. Find two ninths of 45 ; of 81. 

5. Find five ninths of 63 ; of 72. 

6. If it takes two days to do one ninth of a piece of 
work, how many days will the whole job take ? 

7. If it takes six days to plow two ninths of a certain 
field, how many days more will it take to finish the 
work ? 

8. What is one third of 18 ? one ninth of 18 ? three 
ninths of 18 ? 

9. How many ninths of 18 make one third of 18 ? 
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10. Here are two lines of eqnal lengths ; the first is 

divided into thirds, • 1 

and the second into «>#■■#•• 
ninths. Measure and see how many ninths make one 
third. 

TENTHS. 

1. When anything is divided into ten equal parts, one 
of tlie parts is called one tenth of the thing. Here is a 
line divided into tenths. 



A dime is equivalent to ten cents ; how many cents 
are equivalent to one tenth of a dime ? three tentlis ? 
seven tenths ? 

2. What is one tenth of 10 ? two tenths of 10 ? three 
tenths of 10 ? ten tenths of 10 ? 

3. Into how many tenths can you divide an apple ? an 
orange ? anything ? 

4. Mr. Blake sold seven tenths of his crop of apples, 
and found that he had three bushels left ; what was his 
whole crop ? how many busheb did he sell ? 

5. If you divide twenty pears among ten children, 
how many pears will each child receive ? what part of 
the whole number of pears? What is one tenth of 
twenty ? two tenths ? five tenths ? seven tenths ? 

What is one tenth of 70 ? Aiiswer : 7. 

6. What is one tenth of 20 ? 50 ? 90 ? 320 ? 

7. What is three tenths of 40 ? of 70 ? of 80 ? 

8. Find five tenths of 120 ; seven tenths of 30 ; nine 
tenths of 100. 

9. Mr. Hale's three children and seven others went 
on a sleigh-ride ; what part of the whole expense ought 
each child to pay ? 

10. Mr. Hale paid 60 cents for his children ; how 
much did the sleigh-ride cost in all ? 

11. If 24 is four tenths of a number, what is one 
tenth of the number ? what is ten tenths, or the number 
itself? 

12. Mr. Blake received $14 for seven tenths of his 
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crop of apples ; what did he receiye for one tenth of the 
crop ? for ten tenths, or the whole crop ? 

13. 14 is seven tenths of what numher ? 

Answer : If 14 is seyen tenths, one tenth is one sev- 
enth of 14, or 2, and ten tenths, or the whole number, 
is ten times 2, or 20. Therefore, 14 is seven tenths of 
20. 

14. 18 is three tenths of what number ? 

15. 30 is five tenths of what number ? 

16. 28 is seven tenths of what number ? 

17. 45 is nine tenths of what number ? 



18. Here are three lines of equal length. The first is 

^ divided into halves, 

the next is divided 
* * ' * * ' ' * into tenths, and the 

last is divided into 



fifths. Measure and see how many tenths make a half, 
and how many tenths make one fifth. 

19. How many cents are there in one tenth of a dol- 
lar ? in one fifth of a dollar ? in one fourth of a dollar ? 
in one half of a dollar ? 



B. Problems, 

1. How can you divide two apples among three boys ? 
Answer : First cut one of the apples into three equal 

parts, and give one of these 
parts, or thirds, to each boy ; 
next do the same thing with 
the other apple. Each boy, 
then, will get one third of each 
of the two apples ; now if the 
apples are alike, all their parts, 
or thirds, will be alike, and one third of two apples will 
amount to the same as two thirds of one apple. 

2. If you divide two pints of milk among three boys, 
how much milk will you give to each ? 
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8. What part of an inch is one sixth of three inches ? 

One inch. One inch. One ineh. 



ExplancLtion : This line is three inches long, and each 
inch has been divided into six equal parte ; each part, 
then, is one sixth of an inch. In the whole line there 
are 3 times 6, or 18 parte ; in one sixth of the line, then, 
there are one sixth of 18 or 3 parte (3 sixths of an inch). 
Therefore one sixth of 3 inches equab 3 sixths of one 
inch. 

4. What part of an inch is one sixth of two inches ? 

5. If 4 boys, working together, earn 3 dollars, how 
many quarters of a dollar will be each boy's share ? 

6. How can you divide two loaves of cake equally 
among six boys ? 

You may cut each loaf into six 
equal parts, or sixths, and give each 
boy one piece of the first 
loaf, and one piece of the 
second loaf, or two pieces in 
all. If the loaves are alike, 
so that all the pieces are of 
the same size, you can, if 



you like, give a boy his two pieces 

from the same loaf. Each boy's share will be, then, two 

sixths of a loaf of cake. 

7. If you had to divide two melons of the same size 
equally among six children, how much would you give 
to each ? 

In dividing two things equally among six persons you 
give to each two sixths of one of the things ; what is, 
then, one sixth of two ? Answer : Two sixths of one. 

8. What is one eighth of five ? 

Answer : One eighth of five must be five times as 
great as one eighth of one ; one eightfarof five is, then, 
five eighths of one. 

9. What is one fifth of four ? 

Answer : Four fifths of one. 

10. What is one fourth of three ? one fifth of three ? 

8 
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one sixth of fonr? one fourth of two? one seventh of 
five ? one ninth of seven ? 

11. If you divide six oranges equally among eight 
persons, what part of an orange will each receive ? 

12. If a yard of cloth costs three dollars, what must 
you pay for a quarter of a yard ? 

13. How many acres are there in one twelfth of a ten- 
acre lot ? 

14. Farmer Brown's six-acre lot is divided into twelve 
equal parts hy the ditches which drain the land. In one 
of these parts he wishes to raise potatoes ; how many 
bushels will he get at the rate of 36 bushels to the acre ? 

15. How can you divide 3 pears among 2 boys ? 
Answer : 1 can give each boy a whole pear, and then 

divide the pear left over by giving 
each boy half a pear more. Each 
boy, then, will get one pear and 
half a pear, or, as it is sometimes 
written, one and one ?udf pears. 

Or, I can give each boy one half 
of each pear, or three half pears in 
all. Three half pears is usually 
written three halves of a pear. 

Since three halves of a pear are 
equivalent to one pear and half of 
a pear, each boy will get the same 
amount, in whichever way the pears 
are divided. 

16. How could you divide 8 apples equally among 6 
boys? 

Answer : I might divide each apple into six equal 
parts, and give each boy one piece (sixth) of each ap- 
ple, or eight sixths in all. 

Or, I might give each boy a whole apple, and then 
divide the two apples left over by giving each boy two 
sixths of an apple more. 

Since eight sixths of an apple are equivalent to a 
whole apple and two sixths of an apple over, I give each 
boy the same quantity, whichever way I share the apples. 
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17. If I wish to divide 12 oranges equally among 9 
^rls, how mach must I give to each ? 

Answer: Twelve ninths of an orange, or 1 orange 
and three ninths of an orange. 

18. What is one eighth of twelve ? 

Answer :' One eighth of twelve must be twelve times 
as great as one eighth of one ; one eighth of twelve is 
equivalent, then, to twelve eighths of one, or to one and 
four eighths of one. 

19. What is one sixth of fourteen ? 

Answer : Fourteen sixths of one, or two whole ones 
and two sixths. 

20. What is one seventh of thirty ? 

Answer : Thirty sevenths of one, or four whole ones 
and two sevenths. 

21. What is one eighth of twenty-six? one fifth of 
sixteen ? one sixth of thirty-five ? one ninth of forty- 
seven ? 

22. What is three sevenths of nine ? 

Answer: One seventh of nine is equal to nine sev- 
enths of one ; three sevenths of nine, then, must be three 
times nine sevenths of one, or twenty-seven sevenths of 
one, which is equivalent to three and six sevenths. 

23. What is five eighths of six ? three fourths of nine ? 
two thirds of eight ? five thirds of eight ? 

24. What is two sevenths of five ? three fifths of 
eleven ? six fifths of seven ? nine eighths of four ? five 
ninths of six ? 



C. Short Questions and Problems, reviewing the Prin- 
ciples of A and B. 

1. If you cut an apple into two equal parts, what is 
one of those parts called ? 

2. How many halves of an apple will make the whole 
apple ? 

3. If you cut an apple into 3 equal parts, what is 1 of 
those parts called ? what are 2 of the parts called ? 
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4. How many thirds of an apple will make the whole 
apple ? 

5. If you cut an apple into 4 equal parts, what is 1 of 
those parts called ? what are 2 of those parts called ? 
what are 3 of them called ? 

6. How many fourths of an apple make the whole 
apple ? 

7. If an apple is cut into 5 equal parts, what is 1 of 
the parts called ? what are 2 of the parts called ? what 
3? what 4? 

8. How many fifths of an apple make the whole ap- 
ple ? 

9. If an apple is cut into 6 equal parts, what is 1 of 
the parts called ? what are 2 of the parts called ? what 
3 ? what 4 ? what 6 ? 

10. How many sixths of an apple make the whole 
apple ? 

11. If an apple is cut into 7 equal parts, what is 1 
of the parts called ? what are 2 of the parts called ? 
what 3 ? what 4 ? what 5 ? what 6 ? 

12. How many half dollars in 1 dollar ? in 2 dollars ? 
in 3 dollars ? in 3 dollars and a half ? 

13. A man had a bushel of com, and wished to give 
1 half of a bushel apiece to some laborers ; how many 
could he give it to ? 

14. How many halves are there in 1 ? 

15. A man divided 2 barreb of flour among his labor- 
ers, giving them 1 half of a barrel apiece ; how many 
men did he give it to ? 

16. How many halves are there in 2 ? 

17. In 3 bushels of corn how many half bushels ? 

18. How many halves are there in 3 ? 

19. A boy divided 4 oranges among his companions, 
giving them 1 half of an orange apiece ; how many boys 
did he give them to ? 

20. How many halves are there in 4 ? 

21. A man having some laborers, gave them 1 half a 
dollar apiece ; it took 3 dollars and 1 half a dollar to 
pay them ; how many laborers were there ? 
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22. How many halves are there in 3 and 1 half ? 

23. How many halves are there in 5 ? 

24. How many halves are there in 7 and 1 half ? 

25. How many feet are there in 1 yard ? in 2 yards ? 
in 3 yards ? in 3 and 2 thirds yards r What part of a 
yard is a foot ? 

How many thirds of a yard are there in 1 yard ? in 2 
yards ? in 3 yards ? 

26. If you had 1 orange, and should divide it among 
your companions, giving them 1 third apiece, how many 
could you give it to ? 

27. How many thirds are there in 1 ? 

28. If you cut 2 oranges each into 3 pieces, how many 
pieces would they make ? 

29. If you cut 3 oranges into 8 pieces each, how many 
pieces would they make ? 

30. If you cut 4 apples each into 3 pieces, how many 
pieces would they maJce ? 

31. How many thirds are there in2?in3?in4? 
in 6? 

32. If you had 2 hushels and 1 third of a hushel of 
com to give to some poor persons, how many could you 
give it to if you should give them 1 third of a bushel 
apiece ? 

33. How many thirds are there in 2 and 1 third ? 
Answer ; In 1 there are 3 thirds ; therefore, in 2 

there are 2 times 3 thirds, or 6 thirds ; in 2 and 1 third, 
then, there are 6 thirds and 1 third, or 7 thirds. 

34. If a horse can eat 1 third of a bushel of oats in 

1 day, how many days would it take him to eat 3 bush- 
els and 2 thirds of a bushel ? 

35. How many thirds are there in 3 and 2 thirds ? 

36. If 1 horse can eat 1 third of a bushel of oats in 
a day, how many horses will it take to eat 5 bushels and 

2 thirds of a bushel in the same time ? 

37. In 5 and 2 thirds how many thirds ? 

38. In 7 and 1 third how many thirds ? 

39. If 1 horse wiU eat 1 fourth of a ton of hay in 1 
month, how many horses will eat a ton in the same time ? 
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How many will eat 2 tons ? How many will eat 3 tons ? 
4 tons ? 5 tons ? 6 tons ? 

40. How many fourths are there in 1 ? in 2 ? in 3 ? 
in4? in5? in 6? 

41. In 5 tons of hay and 3 fourths of a ton, how many 
fourths of a ton ? 

42. In 5 and 3 fourths how many fourths ? 

43. In 7 and 1 fourth how many fourths ? 

44. In 9 and 3 fourths how many fourths ? 

45. If a horse eats 1 fifth of a ton of hay in a month, 
how many horses will eat a ton in the same time ? 2 
tons ? 3 tons ? 4 tons ? 5 tons ? 

46. How many fifths are there ' in 1 ? in 2 ? in 3 ? in 
4? in 6? in 7? in 9? 

47. How can you tell how many fifths there are in 
any number ? 

48. In 2 and 1 fifth how many fifths ? 

49. In 3 dollars and 2 fifths of a dollar how many 
fifths of a dollar ? 

50. In 3 and 2 fifths how many fifths ? 

51. In 5 and 3 fifths how many fifths ? 

52. In 6 and 4 fifths how many fifths ? 

53. How many sixths are there inl? in2? in3? in 
4? in 5? in7? m8? 

54. In 2 and 2 sixths how many sixths ? 

55. In 3 and 4 sixths how many sixths ? 

56. In six and 5 sixths how many sixths ? 

57. How many sevenths are there inl? in2? in3? 
in 4? in 6? in 9 ? in 10? 

58. In 3 and 1 seventh how many sevenths ? 

59. In 5 and 3 sevenths how many sevenths ? 

60. In 7 and 5 sevenths how many sevenths ? 

61. How many eighths are there in 1? in 3? in 5? 
in 8 ? 

62. In 2 and 3 eighths how many eighths ? 

63. In 3 and 5 eighths how many eighths ? 

64. In 5 and 7 eighths how many eighths ? 

65. How many ninths are there inl?in2?in7? 
in 5? 
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66. In 2 and 2 ninths how many ninths ? 

67. In 4 and 3 ninths how many ninths ? 

68. In 6 and 4 ninths how many ninths ? 

69. In 8 and 7 ninths how many ninths ? 

70. How many tenths in 1 ? in 2 ? in 5 ? in 8 ? 

71. In 3 and 3 tenths how many tenths ? 

72. In 4 and 7 tentlis how many tenths ? 

73. In 8 and 9 tenths how many tenths ? 

74. In 7 and 4 tenths how many tenths ? 

75. In 9 and 8 tenths how many tenths ? 

76. In 7 and 4 sevenths how many sevenths ? 

77. In 9 and 2 thirds how many thirds ? 

78. In 10 and 3 fourths how many fourths ? 

79. In 8' and 4 fifths how many fifths ? 

80. In 7 and 5 ninths how many ninths ? 



D. Problems relating to the Reduction of Fractions 
greater than 1 to Whole Numbers and Fractions, 

1. If 2 pints make a quart, what part of a quart is 
one pint ? Answer : One half of a quart. What part 
of 2 is 1 .? 

2. How many quarts are there in 3 pints ? 
Answer : 3 pints = 1 quart and 1 pint left over. . 

= 1 quart and one half of a quart. 
= 1 and one half quarts. 
Or, since a pint is one half of a quart, in 3 pints there 
are 3 halves of a quart, or 1 and 1 half quarts. 

3. How many twos are there in 3 ? 

Answer : 1 two and one half of two. 
How many times two is 3 ? 

Answer : 1 and one half times two. 

4. How many quarts are there in 7 pints ? 
Answer : 3 quarts and one pint over ; or, 3 and one 

half quarts. 

How many times 2 is 7 ? 

Answer : 3 and one half times 2. 

5. If 3 feet make one yard, what part of a yard is 
one foot ? 2 feet ? 
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What part of 3 is 1 ? what part of 3 is 2 ? 

6. How many yards are there in 5 feet ? 
Answer : 5 feet = 1 yard and 2 feet over. 

= 1 yard and 2 thirds of a yard. 
= 1 and 2 thirds yards. 
How many threes are there in 5 ? 

Answer : 1 three and 2 thirds of 3. 
How many times 3 is 5 ? 

Answer : 1 and 2 thirds times 3. 

7. How many yards are there in 7 feet ? 

Answer : 2 and 1 third yards. 
How many times 3 is 7 ? 

Answer : 2 and 1 third times 3. 

8. If 4 pecks make a bushel, how many bushels are 
there in 7 pecks ? Answer : 1 and 3 quarters bushels. 

How many times 4 is 7 ? 

Answer : 1 and 3 fourths times 4. 

9. If 8 quarts make a peck, how many pecks are 
there in 18 quarts ? Answer : 2 and 2 eighths pecks. 

How many times 8 is 18 ? 

Answer : 2 and 2 eighths times 8. 

10. How many pecks are there in 31 quarts ? 

Answer : 3 and 7 eighths pecks. 
How many times 8 is 31 ? 

Answer : 3 and 7 eighths times 8. 

11. If 12 inches make a foot, how many feet are there 
in 29 inches ? Answer : 2 and 5 twelfths feet. 

How many times 12 is 29 ? 

Answer : 2 and -5 twelfths times 12. 

12. How many hours will it take you to travel 10 
miles, if you travel 3 miles in an hour ? 

13. If there are 4 quarts in a gallon, how many gal- 
lons are there in 10 quarts ? 

14. How much broadcloth at $6 a yard can you buy 
for $17 ? 

15. How many pounds of raisins at 18 cents a pound 
can you buy for 25 cents ? 

16. How many barrels of flour at $8 a barrel can you 
buy for $34 ? 
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17. In 27 quarts how many gallons ? 

18. If an orange is worth 6 apples, how many oranges 
can you buy for 40 apples ? 

19. If there are 4 peeks in a bushel, and you can buy 
a bushel of apples for $1, what is the price of a peck ? 

20. 4 halves are how many ones ? 

21. If you give 3 boys 1 half of an orange apiece, how 
many oranges will it take ? 

22. 3 halves are how many ones ? 
Answer : In 1 there are 2 halves ; therefore 

3 halves = 1 and 1 half left over. 
= 1 and 1 half of 1. 

23. If you give five men 1 half of a dollar apiece, 
how many dollars will it take ? 

24. 5 Halves are how many ones ? 

25. 6 halves are how many ones ? 

26. 7 halves are how many ones ? 

27. A man divided some corn among 6 persons, giv- 
ing them 1 third of a bushel apiece ; how many bushels 
did it take ? 

28. 6 thirds are how many ones ? 

29. In 5 thirds there are how many ones ? 

30. A man gave eight paupers 1 third of a dollar 
apiece ; how many dollars did it take ? 

Answer : Eight thirds, or 2 and 2 thirds dollars. 

31. 8 thirds are how many ones ? 

32. 10 thirds are how many ones ? 

33. If a man spends 1 fourth of a dollar in one day, 
how many dollars will he spend in 8 days ? how many 
in 7 days ? how many in 11 days ? 

34. 8 fourths are how many ones ? 

35. 7 fourths are how many ones ? 

36. 11 fourths are how many ones ? 

37. 13 fourths are how many ones ? 

38. 18 fourths are how many ones ? 

39. If 1 fifth of a barrel of flour will last a family 1 
day, how many barrels will last them 10 days ? How 
many 8 days ? 11 days ? 17 days ? 

40. 10 fifths are how many ones ? 
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41. 8 fifths are how many ones ? 

42. 11 fifths are how many ones ? 

43. 17 fifths are how many ones ? 

44. 18 sixths are how many ones ? 

45. 23 fifths are how many ones ? 

46. 21 sevenths are how many ones ? 

47. 24 eighths are how many ones ? 

48. 36 ninths are how many ones ? 

49. 30 tenths are how many ones ? 

50. 35 fourths are how many ones ? 

51. 37 eighths are how many ones ? 

52. 43 fifths are how many ones ? 

53. 48 ninths are how many ones ? 

54. 53 tenths ai>e how many ones ? 

55. 57 eighths are how many ones ? 

56. 76 tenths are how many ones ? 

57. 78 ninths are how many ones ? 



£!. Miscellaneous Questions and Problems. 

1. Eleven are how many times 2 ? 

Answer : 5 times 2 and 1 half of 2. 

2. Twelve are how many times 2 ? 3 ? 4 ? 

3. Fourteen are how many times 2 ? 4 ? 3 ? 

4. If you had fifteen cents, how many cakes could 
you buy at 4 cents apiece ? how many at 2 cents apiece ? 
how many at 3 cents apiece ? how many at 5 cents 
apiece ? 

5. Fifteen are how many times 4? 2? 3? 5? 

6. Sixteen are how many times 5? 3? 6? 2?7? 4? 

7. Seventeen are how many times 6? 2? 7? 3? 5? 

8. Eighteen are how many times 4? 7? 9? 6? 3? 
2? 5? 8? 

9. Nineteen are how many times 3? 7? 4? 5? 8? 
6? 9? 2? 10? 

10. Twenty are how many times 6? 2? 8? 3? 9? 
4? 10.? 5? 7? 
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11. Twenty-one are how many times 7? 3? 8? 2? 
4? 6? 9? 6? 10? 

12. Twenty-two are how many times 3? 8? 5? 4? 
9? 6? 7? 10? 2? 

13. If you had 27 dollars, how much cloth could you 
huy at 9 dollars a yard ? how much at 6 dollars a yard ? 
how much at 4 dollars a yard ? how much at 3 dollai*s a 
yard ? how much at 7 dollars a yard ? how much at 8 
dollars a yard ? how much at 5 dollars a yard ? how much 
at 10 dollars a yard ? 

14. Twenty-seven are how many times 9? 6? 4? 3? 
7 ? 8 ? "6 ? 10 ? 

15. Twenty- four are how many times 6? 8? 7? 5? 
2? 10? 3? 4? 9? 

16. Twenty-nine are how many times 3? 7? 5? 9? 
6? 8? 4? 10? 

17. Twenty-three are how many times 4? 2? 7? 8? 
3? 9? 6? 5? 10? 

18. Mary bought 1 half of a yard of cloth for one dol- 
lar ; what would be the price of a yard at the same rate ? 

19. If 1 half pint of cherries costs 2 cents, what will 
a pint cost ? 

20. If 1 fourth of a barrel of flour costs two dollars, 
what would a barrel cost ? 

21. 2 is 1 half of what number? 1 fourth of what 
number ? 

22. If 1 third of a yard of cloth costs 2 dollars, what 
will a yard cost ? 

23. 2 is 1 third of what number ? 

24. If 1 third of a yard of cloth costs 3 dollars, what 
will a yard cost ? 

25. 3 is 1 third of what number ? 

26. If 1 fourth of a firkin of butter costs 3 dollars, 
what will a firkin cost ? 

27. 3 is 1 fourth of what number ? 

28. A Western man bought 1 third of an acre of land 
for 4 dollars ; what would an acre cost at that rate ? 

29. 4 is 1 third of what number ? 

30. If a man can ride 2 miles in 1 fifth of an hour, 
how far can he ride in an hour ? 
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31. 2 is 1 fifth of what number ? 

32. A man, being asked the age of his eldest son, an- 
swered tliat his youngest son, who was 3 years old, was 
just 1 fifth of the age of his eldest son ; how old was 
the eldest son ? 

33. 3 is 1 fifth of what number ? 

34. A man bought 1 sixth part of a hundred-weight 
of sugar for 2 dollars ; what would a hundred-weight 
cost at the same rate ? 

35. 2 is 1 sixth of what number ? 

36. Bridget bought 1 fifth of a pound of starch for 3 
cents ; what was that a pound ? 

37. 5 is 1 fifth of what number ? 

38. Bought 1 fourth of a pound of cream of tartar 
for 12 cents ; what was that a pound ? 

39. 12 is 1 fourth of what number ? 

40. A man can live at the Parker House, Boston, for 
$4 a day ; what will it cost him, at this rate, to live 
there a week ? 

41. 4 is 1 seventh of what number ? 

42. 7 is 1 fifth of what number ? 

43. 5 is 1 third of what number ? 

44. 4 is 1 eighth of what number ? 

45. 6 is 1 sixth of what number ? 

46. 8 is 1 third of what number ? 

47. 9 is 1 fourth of what number ? 

48. 7 is 1 sixth of what number ? 

49. 8 is 1 seventh of what number ? 

50. 9 is 1 eighth of what number ? 

51. 8 is 1 tenth of what number ? 

52. 7 is 1 ninth of what number ? 

53. 6 is 1 fifth of what number ? 

54. 10 is 1 seventh of what number ? 

55. A man bought some cloth and some silk : for the 
silk he gave $4 per yard, which was twice as much as 
he gave for the cloth ; what did he give per yard for the 
cloth ? 

56. 4 is 2 times what number ? 

57. If 2 thirds of a yard of cloth cost 6 dollars, what 
would 1 third cost? 
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58. 6 is 2 times what number ? 

59. If 3 fourths of a barrel of flour cost 6 dollars, 
what will 1 fourth of a barrel cost ? 

60. 6 is 3 tunes what number? 

61. If 2 fifths of a pound of sausages cost 8 cents, 
what would 1 fifth of a pound cost ? 

62. 8 is 2 times what number ? 

63. If 3 fifths of a pound of grapes cost 9 cents, 
what will 1 fifth of a pound cost ? 

64. 9 is 3 times what number ? 

65. If 2 sevenths of a pound of spermaceti candles 
cost 10 cents, what will 1 seventh of a pound cost ? 

66. 10 is 2 times what number ? 

67. If 5 eighths of a pound of cotton cost 10 cents, 
what will 1 eighth cost ? 

68. 10 is 5 times what number ? 

69. If 2 thirds of a yard of cloth cost 4 dollars, what 
will 1 third cost ? If 1 third of a yard costs 2 dollars, 
what will a yard cost ? 

70. If 4 is 2 thirds of some number, \vhat is 1 third 
of the same number ? 2 is 1 third of what number ? 
Then 4 is 2 thirds of what ? 

71. If 2 thirds of a barrel of flour cost 6 dollars, 
what will 1 third of a barrel cost ? If 1 third of a bar- 
rel costs 3 dollars, what will a barrel cost ? 

72. If 6 is two thirds of some number, what is 1 third 
of the same number ? 3 is one third of what number ? 
Then 6 is 2 thirds of what ? 

73. If 3 fourths of a barrel of beans cost $6, what 
will 1 fourth of a barrel cost ? If 1 fourth of a barrel 
cost $2, what will a barrel cost ? 

74. If 6 is 3 fourths of some number, what is 1 fourth 
of the same number ? 2 is 1 fourth of what number ? 
Then 6 is 3 fourths of what ? 

75. If 2 fifths of a yard of fine lace cost $4, what 
will 1 fifth of a yard cost ? If 1 fifth of a yard costs $2, 
what will a yard cost ? 

76. If 4 is 2 fifths of some number, what is 1 fifth of 
the same number ? 2 is 1 fifth of what number ? Then 
4 is 2 fifths of what ? 
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77. If 3 sevenUis of a pound of cheese cost 6 cents, 
what will 1 seventh of a pound cost ? If 1 seventh of 
a poond costs 2 cents, what will a pound cost ? 

78. If 6 is 3 sevenths of some number, what is 1 sev- 
enth of the same number ? 2 is 1 seventh of what 
number ? Then 6 is 3 sevenths of what ? 

79. If 2 sevenths of a barrel of fish cost 4 dollars, 
what will 1 seventh of a barrel cost ? What will a bar- 
rel cost ? 

80. 4 is 2 sevenths of what number ? 

81. If 3 eighths of a pound of sausages cost 6 cents, 
what will 1 eighth of a pound cost ? What will a pound 
cost? 

82. 6 is 3 eighths of what number ? 

83. If eight cents will buy 2 fifths of a pound of sal- 
eratus, how many cents will buy a pound ? 

84. 8 is 2 fifths of what number ? 

85. A man bought 3 fourths of a hundred-weight of 
yellow ochre for 9 dollars ; what was that a hundred 
weight ? 

86. 9 is 3 fourths of what number ? 

87. 8 is 4 ninths of what number ? 

88. 9 is 3 tenths of what number ? 

89. 10 is 5 sevenths of what number ? 

90. 12 is 3 fifths of what number ? 

91. 12 is 4 ninths of what number ? 

92. 10 is 2 sevenths of what number ? 

93. 14 is 7 fifths of what number ? 

94. 15 is 3 elevenths of what number ? 

95. 16 is 2 fifths of what number ? 

96. 18 is 6 tenths of what number ? 

97. 20 is 5 ninths of what number ? 

98. 21 is 3 ninths of what number ? 

99. 24 is 8 ninths of what number ? 
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SECTION IX. 
FractionB Continued. 

A. Fractional Notation. Numerator and Denominator. 

Froblems. 

Halves, thirds, fourths, fifths, etc., of a thing are called 

FBACTIONS. 

Fractions may be expressed by figures, thus : 
One third by ^. Three fourths by |. 

Two thirds by §. Two fifths by ^. 

One fourth by \. Four sevenths by ^. 

1. Read the fractions : ^, \, |, ^ ^, ^, ^, ^, |, 

2. Express one fifth by figures ; three fifths ; one 
sixth ; four sixths ; five sixths ; three sevenths ; one 
eighth ; five eighths ; one ninth ; four ninths ; one thir- 
teenth ; eleven thirteenths ; one twenty-first ; twenty 
twenty-firsts. 

3. What is f of 6? I of 8 ? f of 15 ? 

4. What is ^ of 14? | of 32? f of 18 ? 

5. 14 is f of what number ? 

6. 18 is f of what number ? 

7. 25 is ^ of what number ? 

8. If I plant i of my garden with peas, i with beans, 
f with potatoes, and ^ with tomatoes ; how many eighths 
shall I have left for other vegetables ? 

How many eighths are i + i + | + i? 
Add together f , ^, and ^. 

9. How many sevenths are ^ + f + ^ ? 
10. How many ninths are f + f + ^ ? 

As we have seen, it requires two numbers to express 
a fraction ; one (which we write below the line) to show 
into how many equal parts the thing which we are talk- 
ing about is divided ; the other to show how many of 
these parts are taken. 
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For instance, f of an apple is that portion of an apple 
which we get hy cutting the apple into 7 eqaal parts, and 
then taking 3 of these parts. -^ of an orange repre- 
sents that portion of an orange which we could get by 
cutting the orange into 12 equal parts, and taking 5 of 
these parts. 

11. What is meant by f of an orange ? ) of an apple ? 
•/^ of a melon ? 

The number which shows into how many parts the 
thing is to be divided is always written heUrw the line, 
and is called the denominator of the fraction. The 
number which shows how many of these equal parts are 
to be taken is written above the line, and is called the 
NUMERATOR. Thus, in {, 9 is the denominator and 5 is 
the numerator. 

12. In the fraction f , what does the 8 denote ? the 7 ? 
which is the numerator ? which the denominator ? 

Which is the numerator and which is the denominator 
in each of the following fractions ? -^^ ^, -^j f, {%. 

Notice that when a thing is divided into 3 equal parts, 
the parts are called thirds ; when a thing is diyided into 
4 equal parts, the parts are called fourths ; when a thing 
is divided into 19 equal parts, the parts are called nine- 
teenths ; that is, the fraction takes its name from the de- 
nominator. 

13. Read A, ^, A, ^^ ih i\h t¥A- 

14. Mary had | of a melon, but gave away J ; how 
how much had she left ? 

Whatisf-i? S-l? i?-T^7? ^-^? 

15. Mr. Wood bought a yacht, and sold J of it to 
Mr. Shellabarger ; what portion of the yacht did Mr. 
Wood then own ? 

16. Howmuchis t+§-|? A-fV + A? 

^ + ^!r-A + H? H + A + A-H? 

17. At two cents a yard, what will 3 yards and ^ of a 

yard of tape cost ? 
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Answer : 3 yards will cost 3 times 2 cents or 6 cents ; 
^ of a yard wUl cost ^ of 2 cents or 1 cent : therefore 
3 yards and ^ of a yard will cost 6 cents + 1 cent, or 7 
cents. 

3 times 2 + J of 2 are how many ? 

18. At three dollars a yard, what will 4 yards and ^ 
of a yard of cloth cost ? 

4 times 3 + J of 3 are how many ? 

19. At 3 dollars a barrel, what will 3 barrels and § 
of a barrel of turnips cost ? 

20. 3 times 3 + 1 of 3 are how many ? 

21. If a man earns 4 dollars in a week, how many 
dollars will he earn in 3 weeks and ^ of a week ? 

22. 3 times 4 + J of 4 are how many ? 

23. If a yard of cloth costs 4 dollars, what will 5 yards 
and f of a yard cost ? 

24. 5 times 4 + f of 4 are how many ? 

25. If a man spends five dollars in a week, how many 
dollars will he spend in 3 weeks and ^ of a week ? How 
much in 5 weeks and f of a week ? 

26. 3 times 5 + J^ of 5 are how many ? 

27. 5 times 5 + ^ of 5 are how many ? 

28. 6 times 5 + J of 5 are how many ? , 

29. If beans are worth six dollars a barrel, what 
would 4 barrels and 1 sixth of a barrel cost? How 
much would 7 barrels and 5 sixths of a barrel cost ? 

30. 4 times 6 + 1 sixth of 6 are how many ? 

31. 7 times 6 + 5 sixths of 6 are how many ? 

32. At 7 dollars a barrel, what will 3 barrels and 1 
seventh of a barrel of flour cost ? What will 5 barrels 
and 2 sevenths of a barrel cost ? 

33. 3 times 7 + 1 seventh of 7 are how many ? 

34. 5 times 7 + 2 sevenths of 7 are how many ? 

35. 8 times 5 + 4 fifths of 5 are how many ? 

36. 8 times 6 + 3 sixths of 6 are how many ? 

37. At 8 dollars a yard, what will 4 yards and 1 
eighth of a yard of broadcloth cost ? 

38. 4 times 8 + 1 eighth of 8 are how many ? 

39. 2 times 7 + 3 sevenths of 7 are how many ? 

9 ^ 
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40. 8 times 7 + 4 sevenths of 7 are how many ? 

41. 9 times 7 + 6 sevenths of 7 are how many ? 

42. 3 times 8 + 5 eighths of 8 are how many ? 

43. 9 times 8 + 7 eighths of 8 are how many ? 

44. If a hundred-weight of sugar costs 9 dollars, what 
will 2 hundred-weight and 1 ninth of a hundred-weight 
cost ? What will 5 hundred-weight and 2 ninths of a 
hundred-weight cost ? 

45. 2 times 9 + ^ of 9 are how many ? 

46. 5 times 9 + 2 ninths of 9 are how many ? 

47. 6 times 9 + 1 of 9 are how many ? 

48. 2 times 10 + 3 tenths of 10 are how many? 

49. 7 times 9 + J of 9 are how many ? 

50. 5 times 10 + 4 tenths of 10 are how many ? 

51. 8 times 9 + f of 9 are how many ? 

52. 4 times 10 + 7 tenths of 10 are how many ? 

53. 6 times 10 + -^ of 10 are how many ? 

54. If a hreakf ast for 1 man cost 1 third of a dollar, 
what would a hreakf ast for 2 men cost ? 

55. How much is 2 times 1 third ? 

56. If it takes you 1 third of an hour to travel 1 mile, 
how long will* it take you to travel 3 miles ? 

57. How much is 3 times 1 third ? 

58. If 1 man can eat 1 third of a pound of meat at a 
meal, how much can 5 men eat ? 

59. How much is 7 times 1 third ? 

60. If 1 man can eat 2 thirds of a pound of meat for 
dinner, how many thirds of a pound would 3 men eat ? 

61. How much is 2 times 2 thirds ? 

62. A man gave to 4 paupers 2 thirds of a dollar 
apiece, how many thirds of a dollar did he give them 
all ? how many dollars ? 

63. 5 times 2 thirds are how many thirds ? how many 
times 1 ? 

64. If you give 3 men 1 fourth of a dollar apiece, how 
many fourths of a dollar will it take ? 

65. 3 times 1 fourth are how many fourths ? 

66. If you give 3 men 3 fourths of a hnshel of com 
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apiece, how many fourths of a bushel will it take ? how 
many bushels ? 

67. 5 times 3 fourths are how many fourths? how 
many times 1 ? 

68. If 1 horse eats 1 fifth of a bushel of oats in a day, 
how much wiU 4 horses eat in the same time ? 

69. 3 times 1 fifth are how many fifths ? 

70. If 1 man can earn 3 fifths of a dollar in a day, 
how much can he earn in 4 days ? 

71. 7 times 3 fifths are how many fifths ? how many 
times 1? 

72. If a family consumes 2 sevenths of a barrel of 
flour in a week, how much would they consume in 5 
weeks ? 

73. 6 times 2 sevenths are how many sevenths ? how 
many times 1 ? 

74. 5 times 3 eighths are how many eighths ? how 
many times 1 ? 

75. Howmuchis6times3fifths?7x#?6x|?6x|? 

7 X -Ar ? 5 X T^ ? 

76. How much is 6 times 7 eighths ? 9 x f ? 8 x ^ ? 
7xf? 8x}? 7xf ? 5x|? 



B. " Proper " and " Improper" Fractions. ^ Mixed 

Numbers,** 

Fractions like ^, §, f , ^, f , in which the numerator is 
smaller than the denominator, are called proper frac- 
tions. 

Fractions like f , $, |, f , in which the numerator is 
larger than the denominator, are called i&iproper frac- 
tions. 

1. Which of the following are proper fractions and 
which improper fractions ? \, f , |, J, J, ^, \^, \^. 

2. Change } to a whole number and a fraction. 
Answer : |=f + i=l + i- and this is usually written 

3. Change ^ to a whole number and a fraction. 

Answer : 2 and f ; usually written 2|. 
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4. A whole number and a fraction like 1^, 2f , 4^, is 
called a mixed kumbeb. 

Change the mixed number 4^ to an improper fraction. 

Amwer: 4^ = 4 + J = V + i= V- 

5. Change the mixed numbers 3^, If, 2^, 4{, 3f to 
improper fractions. 

6. Change th6 improper fractions f, f , }, f , ^^^ f to 
mixed numbers. 

7. If 1 bushel of wheat costs 1^ dollars what will 2 
bushels cost? Answer: 3 dollars. 

8. How much is 2 times 1^ ? 

Solution : 2 times 1 are 2, and 2 times 1 half are 2 
halves or 1, which, added to 2, makes 3. 

Or: ll = f; therefore 2 times lj= 2 x | = |= 3. 

9. If a barrel of apples costs 2^ dollars, what will 3 
barrels cost ? 

10. How much is 3 times 2 J ? 

11. If a barrel of sweet potatoes costs 3^ dollars, what 
will 2 barrels cost ? 

12. How much is 5 times 3 J ? 6 x 3 J ? 

13. If a box of butter costs 2^ dollars, what will 3 
boxes cost? 

14. How much is 4 times 2^ ? 

15. If you give to two persons 3 bushels and a third 
of a bushel of wheat apiece, how many bushels will it 
take? 

16. How much is 5 times 3 J ? 

17. If you give to 4 persons each 2 oranges and 1 
fourth of an orange, How many oranges will it take ? 

18. How much is 5 times 2\ ? 

19. If it takes 3 yards and 2 thirds of a yard of cloth 
to make a suit of clothes, how many yards will it take to 
make 2 suits ? 

20. How much is 4 times 3§ ? 

21. If a family consumes 2 bushels and 2 thirds of a 
bushel of potatoes in 1 month, how much will they con- 
sume in 3 months ? 

22. How much is 5 times 2| ? 4x3f ? 2x3J? 
3x3i?3x6i? 
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23. If a horse eats 3 tons and 1 fifth of a ton of hay 
in a year, how much will 2 horses eat in the same time ? 

24. How much is 4 times 3^ ? 

25. If a man can travel 4 miles and 2 fiftlis of a mile 
in one hour, how far can he travel in 3 hours ? 

26. How much is 6 times 4f ? 3x5J? 4x 6J ? 
3x2J? 2x51? 

27. If a yard of cloth costs 4 dollars and 5 sixths of a 
dollar, what will 4 yards cost ? 

28. How much is 7 times 4# ? 2x3f? 3x4^? 

29. If a harrel of flour costs 7| dollars, what will 5 
barrels cost at that rate ? 

30. How much is 3 tunes 4f ? 4 x 3| ? 

31. A man bought 8 yards of cloth at 9 dollars and 
3 tenths a yard ; how much did it come to ? 

32. How much is 6 times 2f ? 4 x 5f ? 

33. A man bought 10 barrels of pears at 3 and 
5 sixths dollars a barrel ; how much did he pay ? 

34. How much is 3 times 7i% ? 

35. A boy wished to give 5 other boys 1 half pint of 
chestnuts apiece ; how many pints would it take ? 

36.* A boy wished to give 3 other boys 3 fourths of an 
orange apiece ; how many oranges would it take ? 

37. A man gave to 10 persons 1 fifth of a bushel of 
corn apiece ; how many bushels did it take ? 

38. A man gave to 7 men 3 fourths of a gallon of 
milk apiece ; how many gallons of milk did it take ? 

39. If it takes 1^ yards of cloth to make a pair of 
pantaloons, how many yards would it take to make 8 
pairs? 

40. If a family consumes 2f bushels of grain in 1 
week, how many bushels would they consume in 4 
weeks ? 

41. If a horse eats 3^ bushels of oats in 1 week, how 
many bushels would he eat in 8 weeks ? 

42. If a horse eats 5| loads of hay in 1 year, how 
many loads would 6 horses eat ? 

43. If a man travels 4f miles in an hour, how many 
miles would he travel in 8 hours ? 
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44. If in an orchard of 10 trees each 'tree bears 8^ 
bushels, how many bushels wiU the whole orchard bear ? 

45. If a man can build 5f rods of wall in 1 day, how 
many rods can he build in 8 days ? 

46. If 3 men can build a piece of wall in 4f days, 
how many days would it take 1 man to build it ? 

47. If 1 man can build 7 J rods of wall in a day, how 
many rods would 10 men build ? 

48. If 1 man can build 3^ rods of wall in 1 day, how 
many rods would 3 men build in 4 days ? 

49. If it takes If yards of cloth to make 1 pair of 
pantaloons, and 2^ yards for a coat ; how many yards 
would it take to make 3 pairs of pantaloons and 3 coats. 

50. A man bought 1 half of a yard of cloth for 1 dol- 
lar and 1 half ; what was that a yard ? 

51. 1^ is the half of what number ? 

52. If ^ of a yard of cloth costs 1 dollar and | of a 
dollar, how much does a yard cost ? 

Answer : 1 dollar and | of a dollar is | of a dollar. 
If ^ of a yard costs { of a dollar, § or a whole yard will 
cost 3 times J of a dollar, or ^ of a dollar, which is 5 J 
dollars. 

Or : If ^ of a yard costs If dollars, § or a whole yard 
will cost 3 times If dollars. 3 times 1 dollar is 3 dol- 
lars and 3 times | of a dollar is |, or 2^ dollars. There- 
fore a yard will cost 3 + 2\, or 5 J dollars. 

53. 2| is J of what number ? 

54. If ^ of a barrel of beans costs 2| dollars, how much 
will a barrel cost ? 

55. 2^ is J of what number ? 

56. If ^ of a box of lemons costs 3 dollars and J of a 
dollar, what will a box cost ? 

57. 2§ is J of what number ? 

58. 3^ is I of what number ? 

59. If ^ of a barrel of pork costs 4^ dollars, what wUl 
a barrel cost ? 

60. 4§ is ^ of what number ? 

61. If ^ of a barrel of fish costs 2 dollars and ^ of a 
dollar, what will a ban*el cost ? 
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62. 3} is ^ of what number ? 

63. If ^ of a barrel of salmon costs 3^ dollars, what is 
that a barrel ? 

64. 4f is ^ of what number ? 

65. If a man can travel 4 miles and f of a mile in ^ 
of a day, how far can he travel in a whole day ? 

66. 5^ is ^ of what number ? 

67. 2f is \ of what number ? 

68. 6| is ^ of what number ? 

69. 7^ is ^ of what number ? 

70. 8^ is ^ of what number ? 

71. 5^ is \ of what number ? 

72. 8^ is J^ of what number ? 

73. 9f is I of what number ? 

74. 6|% is i\f of what number ? 

75. 7| is J^ of what number ? 

76. 8^ is \ of what number ? 



C Problems relating to Improper Fractions. 

1. If 2 thirds of a barrel of sweet potatoes costs 3 
dollars, what does 1 third of a barrel cost ? 

2. 3 is 2 times what number ? 

Answer : 3 is 2 times the half of 3 ; but 1 half of 3 is 
3 halves, or 1^ ; therefore 3 is 2 times 1^. 

3. If I of a yard of cloth costs 4 dollai*s, what will ^ 
of a yard cost ? 

4. 5 is 3 times what number ? 

5. If 3 sevenths of a barrel of pork costs 2 dollars, 
what will 1 seventh of a barrel cost ? 

6. 2 is 3 times what number ? 

7. If 4 thirds of a bunch of shingles costs 5 dollars, 
what does 1 third of a bunch cost ? 

8. 7 is 4 times what number ? 

9. 2 is 4 times what number? 

10. A man bought | of a barrel of flour for 3 dollars ; 
what would be the price of ^ of a barrel at the same 
rate? 
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11. 5 is 4 times what number ? 

12. A man bought f of a hundred-^seight of sugar for 
6 dollars ; what would ^ of a hundred-weight cost at the 
same rate ? 

13. 7 is 5 times what number ? 

14. 3 is 5 times what number ? 

15. 8 is 5 times what number ? 

16. 9 is 4 times what number ? 

17. 11 is 6 times what number ? 

18. 13 is 7 times what number ? 

19. 14 is 8 times what number ? 

20. 17 is 5 times what number ? 

21. 18 is 8 times what number ? 

22. 17 is 9 times what number? 

23. 15 is 10 times what number ? 

24. 20 is 9 times what number ? 

25. 22 is 10 times what number ? 

26. 24 is 7 times what number ? 

27. If § of a barrel of sweet potatoes costs 3 dollars, 
what will J of a barrel cost ? What will the whole barrel 
cost? 

28. If 5 is 2 thirds of some number, what is 1 third 
of the same number ? 2^ is 1 third of what number ? 
Then 5 is two thirds of what number ? 

29. If 3 fourths of a barrel of flour costs 5 dollars, 
what will 1 fourth of a barrel cost ? What will the whole 
barrel cost ? 

30. If 8 is 3 fourths of some number, what is 1 fourth 
of the same number ? 2^ is 1 fourth of what number ? 
Then 8 is 3 fourths of wLt number ? 

31. A man bought ^ of a barrel of oil for 5 dollars ; 
how much will ^ cost at the same rate ? how much would 
a barrel cost ? 

32. If 9 is 1^ of some number, what is \ of the same 
number ? 4^ is j^ of what number ? Then 9 is ^ of what 
number ? 

33. If 12 is f of some number, what is ^ of the same 
number ? 2f is ^ of what number ? Then 12 is f of 
what number ? 
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34. If a man can do ^ of a piece of work in 4 days, 
how long would 4t take him to do ^ of it ? how long 
would it take him to do the whole ? 

35. If 3 is ^ of some numher, what is J of the same 
number ? f is ^ of what number ? Then 3 is ( of wliat 
number ? 

36. If f of a ton of Cannel coal cost 8 dollars, what 
is the whole ton worth ? 

37. 7 is f of what number ? 

38. A man bought f of a cask of raisins for 5 dollars ; 
what was the whole cask worth ? 

39. 8 is ^ of what number ? 

40. A man had f of a week's board for 3 dollars ; 
how much is that for a whole week ? 

41. 3 is f of what number ? 

42. 9 is f of what number ? 

43. 10 is J of what number ? 

44. 11 is i of what number ? 

45. 12 is ^ of what number ? 

46. 15 is ^ of what number ? 

47. 17 is ^ of what number ? 

48. A man bought f of a lot of land for 19 dollars ; 
what would the whole lot cost ? 

49. 19 is I of what number ? 

50. 21 is I of what number ? 

51. A man bought f of a ton of logwood for 23 dol- 
lars ; what would a ton cost at that rate ? 

52. 23 is i of what number ? 

53. 24 is ^(y of what number ? 

54. 29 is ^ of what number ? 

55. 31 is f of what number ? 

56. 33 is f of what number ? 

57. 38 is J of what number ? 

58. A man bought 1 acre and 1 seventh of an acre of 
land for 41 dollars ; what was that an acre ? 

Note. — 1 acre and 1 seventh of an acre is the same 
as 8 severUhs of an acre. If 8 sevenths of an acre cost 
41 dollars, what does an a^cre cost ? 

59. 35 is 8 sevenths of what number ? 
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60. A man bought 1 ton and f of a ton (that is, f of 
a ton) of fustic for 43 dollars ; what was that a ton ? 

61. 52 is } of what number ? 

62. I bought 2 tons and ^ of a ton of logwood for 48 
dollars ; what was that a ton ? 

63. 67 is f of what number ? 

64. 53 is ^jf of what number ? 

65. 58 is I of what number ? 

66. 61 is y^ of what number ? 

67. I bought 2 barrels and ^ of a barrel of oil (that 
IB, ^ oi Si barrel) for 65 dollars ; what was that a bar- 
rel? 

68. 65 is V- ^^ what number ? 

69. 71 is ^ of what number ? 



D. Common Denominator. Problems. Illustrations. 

1. If you divide an apple into two equal parts, and 

then divide each one of these into 
two equal parts, how many pieces 
will you have ? What part of the 
whole apple will each piece be ? 

Answer : There will be 4 equal 
pieces, so that each piece will be one 
fourth of the apple. 

^ of an apple is equal to how 
many fourths of an apple ? 

2. How many fourths of an or- 
ange are there in ^ of an orange ? 

Answer : 2 fourths of an orange. 

3. If you give J of an orange 
to one boy and J to another, how much more do you 
give the iirst than the second ? 

4. If you give J of an orange to one boy and J to 
another, how many times J of an orange do you give 
away ? how many fourths of the orange do you have 
left? 

How many times ^ are ^ and I ? 
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5. A man gave to one laborer | of a bushel of wheat, 
and to another | of a bushel ; how many times ^ of a 
bushel did he give to both ? how many bushels ? 

How many times \ are \ and } ? 

6. If you divide an inch into halves, and then divide 
each of Uiese halves into 3 equal _ 

parts, how many parts will you have ? 
what portion of an inch wUl each part be ? 

How many sixths of an inch are there in ^ of an inch ? 

7. A man gave ^ of a barrel of flour to one person, 
and f of a barrel to another ; to which did he give the 
more ? 

8. A man, paying some money to his laborers, gave 
each man ^ of a dollar, and each boy ^ of a dollar ; how 
much more did he give to a man than to a boy ? how 
much did a man and a boy receive ? 

9. What is the difference between ^ and | ? what is 
the sum of ^ and ^ ? 

10. If a man earns f of a dollar in a day, and a boy ^ 
of a dollar, how much more does the nuin earn than the 
boy? 

11. What is the difference between f and ^? 

12. If you cut a loaf of cake into two equal parts, 
and then cut each part into quar- 
ters, how many pieces will you have 
in all ? what part of the whole loaf 
will each piece be ? 

13. How many eighths of a loaf 
are there in ^ of a loaf ? 

In ^ of anything there are how many eighths ? 

14. If you cut a line or loaf of cake into quarters, 

' and then cut each one of these quarters into thirds, how 

many pieces will you have in all ? what part of the whole 

will each piece be ? into how many twelfths of a cake 

can you cut one fourth of a cake ? 

How many twelfths are there in ^ ? 

15. Into how many eighths of an apple can you cut ^ 
of an apple ? 

How many eighths are there in ^ ? 
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16. If you cut one quarter of a sheet of paper into 4 
equal parts, what portion of the whole sheet will each 
part be? 

iThe pupil should find out the answer by actually cutting 
leet of paper.] 

If one cake of chocolate will make 16 cups, how many 
cups will ^ of a cake make ? 

How many sixteenths are there in ^ ? 

17. This figure is supposed to represent a sheet of 

paper divided into equal pieces. 
What part of the whole sheet is one 
of these pieces ? 

2 pieces form what part of the 
whole sheet? How many twelfths 
are there in one sixth ? 

3 pieces form what part of the whole sheet? d 
pieces ? How many tweUths are there in one fourth? 
how many in 3 fourths ? 

4 pieces form what part of the whole sheet ? 8 pieces ? 
How many twelfths are there in one third ? how many 
in 2 thirds ? 

6 pieces form what part of the whole sheet? How 
many twelfths are there in one half ? 

18. Take a sheet of paper 6 inches long and 4 inches 
wide, and draw a line on it so as to divide it into halves ; 
now draw a second line so as to divide the sheet into 
quarters ; now draw 4 other lines, so as to divide the 
sheet into twelfths. 

Cut out with the scissors one twelfth of the sheet ; also 
one sixth. How long and how wide are each of these 
pieces ? 

Cut out one fourth of the sheet; also one third. How' 
long and how wide are each of these pieces ? 

How many twelfths of the sheet have you cut out in 
all ? How many twelfths, then, are iV + i + i + J^ 

19. How many twelfths are equal to ^ ? 

We may ask ourselves into how many twelfths of any- 
thing (for instance, a sheet of paper or a cake) we can 
cut ^ of the thing, or we may reason thus : 
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In anything there are 12 twelfths of that thing ; in ^ 
of the thing, then, there must he ^ of 12 twelfths, or 4 
twelfths. Therefore J = ^. 

20. ^ is equal to how many tenths ? 

Answer : In 1 there are 10 tenths ; in ^ of 1, then, 
there must he ^ of 10 tenths, or 5 tenths. Therefore 

21. ^ is equal to how many thirtieths ? 

Answer : In 1 there are 30 thirtieths ; in ^ of 1, 
then, there must he ^ of 30 thirtieths, or 6 thirtieths. 
Therefore J = ^. 

22. ^ is equal to how many twelfths ? fourteenths ? 
twenty-fourths ? 

23. ^ is equal to how many ninths ? fifteenths ? twen- 
ty-fourths ? 

24. ^ is equal to how many twentieths ? twenty- 
fourths ? thirty-seconds ? 

25. ^ is equal to how many fourteenths ? twenty- 
eighths ? 

26. How many thirty-sixths does it take to niake ^ ? 

27. How many sixtieths does it take to make ^^ ^? 

28. A man bought ^ of a bushel of wheat at one time, 
and f of a bushel at another ; at which time did he buy 
the more ? 

29. An ounce of Mary's medicine makes 48 doses ; 
what part of an ounce is there in a dose? how many 
doses are there in a quarter of an ounce ? ^ is equal to 
how many forty-eighths ? 

30. § are equal to how many ninths ? 

Answer: One third equals 3 ninths, therefore two 
thirds must equal 2 times 3 ninths or 6 ninths. § = f • 

31. f are equal to how many twenty-eighths ? 

Answer : One seventh equals 4 twenty-eighths, there- 
fore five sevenths must equal 5 times 4 twenty-eighths 
or 20 twenty-eighths. 

32. Show that ^=|f;S=H; A=A; lf=H- 

33. f are how many times -j^ ? 
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^ are how many times ^ ? 
f are how many times ^ ? 

34. } are how many times ^^ ? 
f are how many times ^ ? 

-^ are how many times ^ ? 

35. How many twelfths are there in§? inj? inf? 

36. How many eighteenths are there in § ? in f ? 
in»? 

37. How many forty-eighths are there in * ? in | ? in 

I? in I? in A? in A? in H? 

38. A man bought f of a yard of cloth at one time, 
and } of a yard at another ; how many sixths of a yard 
did he buy altogether ? at which time did he buy the 
more? 

39. What shall we get if we multiply both numerator 
and denominator of ^ by 2 ? 

First : If we multiply the denominator by 2 we get 

_1 1 

2 X 2 "" 4' 
Second : If we now multiply the numerator 1 also by 
2 we get 

2xl__ 2 
4 " 4' 
But f is the same as ^ or the thing we started with. 
Therefore if we multiply both the numerator and the 
denominator of J by 2, we do not alter the vcdue of the 
fraction. 

Shall we alter the value of the fraction ^ if we mul- 
tiply both numerator and denominator by 3 ? by 4 ? 

40. What shall we get if we multiply both numerator 
and denominator of the fraction ^ by 4 ? 

Suppose our ^ to be ^ of a foot (12 inches). 

^ of a foot = 4 inches. 
If we multiply the denominator of i by 4 we get 

1 1^ 

4x3 ^^12* 

1^ of a foot = 1 inch. 

If we now multiply the numerator by 4 we get -j^. 

^ of a foot = 4 inches. 
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But 4 inches is what we started with ; therefore we 
have not altered the value of h by multiplying both its 
numerator and its denominator by 4. 

Shall we alter the value of the fraction ^ if we mul- 
tiply both numerator and denominator by 2 ? 

41. If we multiply both numerator and denominator 
of ^ by 5 we shall get ^{ ; let us compare this result 
with ^ : 

\ — ^', therefore f = 3 times ^ or ^^, and we see that 
we have not altered the value of the fraction f by multi- 
plying both numerator and denominator by 5. 

Show that if you multiply both numerator and de- 
nominator of { by 6 you will not alter the value of the 
fraction ; of -^ by 4 ; of }| by 2 ; of -^ by 6. 

In the same way youi^an take any fraction and show 
that its value will not be changed if you multiply both 
numerator and denominator by the same number, what- 
ever that number may be. 

42. The numerator and denominator of a fraction are 
sometimes called its terms. Thus the terms of the 
fraction f are 3 and 7. By what must you multiply 
both terms of the fraction \ in order to get an equiva- 
lent fraction whose denominator is 12 ? 

43. By what muat you multiply both terms of the 
fraction \ in order to change it to eighths ? to sixteenths ? 
to twenty-fourths ? 

44. Multiply both terms of each of the following frac- 
tions by something that will change the fraction to sixty- 
fourths : i ; i ; I ; !%• 

45. Change to for^-eighths \, J, |, ^, J, H» \h H- 

46. What shall we get if we divide both numerator 
and denominator of A ^7 ^ ^ 

Suppose our ^^ to be ^^ of a foot (12 inches). 

^j of a foot = 9 inches. 
If we divide the numerator of ^^ by 3 we get ^^. 

f*y of a foot = 3 inches. 
If we now divide the denominator of ^g by 3 we 
get |. 

f of a foot = 9 inches. 
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But 9 inches is what we started with ; therefore we 
have not altered the value of -^ by dividing both its 
numerator and its denominator by 3. 

What will you get if you divide both numerator and 
denominator of ^ by 4 ? 

47. Divide both numerator and denominator of \^ by 

3 and compare the result with \^. 

12-f^ __ 4 
15_|_3-- 6* 

i~ A » therefore f = 4 times -ft ^^ i? * ^^ have, then, 
not altered the value of \^ by dividing both numerator 
and denominator by 3. 

Show that if you divide both numerator and denom- 
inator of Jf by 4 you will not alter the value of the 
fraction ; of %% by 10 ; of if by 9 ; of |J by 12 ; of f ^ 
by 7. 

In the same way you can take any fraction and show 
that its value will not be changed by dividing both nu- 
merator and denominator by the same number. 

48. When, as in the last question, we divide both the 
numerator and denominator by the same number, we are 
said to reduce the fraction to lower terms ; and when 
there is no number that will go in both the numerator 
and denominator without a remainder, the fraction is 
said to have been reduced to its lowest terms. 

If, for example, we divide both terms of -^ by 2, we 
reduce it to lower terms and get f ; if we now divide 
both terms of f by 2 we get |, and have reduced our 
fraction ^ to its lowest terms, for there is no number 
(except 1) which will go in both 2 and 3 without a re- 
mainder. 

Reduce ^^ to its lowest terms. Answer : f . 

49. Reduce to lowest terms the fractions |, ^, f , ^, 

iJ, A, A, il, M, A, ih ih hh i% H, if if, ih *», 

II, and ^. 

50. Wliere the denominators of two fractions are the 
same, the fractions are said to have a common denomi- 
nator. Thus, f and f have the common denominator 8. 

When two fractions have a common denominator we 
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may add them together by adding the nomeraton and 
writing the sum over the common denominator, thus : 

4 34+37 

9"^ 9" 9 ~9' 
When we have to add together two fractions which 
have different denominators we may first change the 
fractions into equivalent ones which sludl have a common 
denominator, and then add them, thus : 

\ is how many twelfths ? ^ is how many twelfths ? \ 
and ^ are how many twelfths ? 

51. 4 is how many twentieths ? ^ is how many twen- 
tieths ? \ and \ are how many twentieths ? 

52. § areL how many fifteenths ? f are how many 
fifteenths ? § and f are how many fifteenths ? 

53. f are how many sixths ? \ less ^ are how many 
sixths ? 

54. Change ^ and ^ to eighteenths and then add them. 
Answer : ^ = -^^ ; f = A* Therefore i + f = i|. 

55. Change \ and \ to thirty-fifths and then add 
them. Which is the larger, and how much ? 

56. Change ^ and f to forty -fifths and then add 
them. Which is the larger, and how much ? 

57. A man had a horse, a cow^ and a sheep. The 
horse eat § of a load of hay in the winter, the cow ^, 
and the sheep ^. How many sixths of a load did each 
eat ? how many sixths did they all eat ? 

58. A boy, having a quart of nuts, wished to divide 
them so as to give one companion ^, another ^, and a 
third \ of them ; but, in order to make a proper division, 
he first separated the whole into eight equal parts and 
then he was able to divide them as he wished. How 
many eighths did he give to each ? how many eighths 
had he left for himself ? 

If we wish to replace two fractions by equivalent frac- 
tions having a common denominator we may choose for 
our common denominator any number which contains 

both denominators without a remainder. 

10 
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For instance, if our fractions are f and f we may 
choose 36 for our common denominator ; for 36 contains 
both 4 and 9 without a remainder. 

If our fractions are f and \ we may choose 12, or 24, 
or. 36, or 48 ; for each of these contains both 6 and 4 
without a remainder, but it is convenient to take as small 
a number as we can, so in this case we should choose 12. 

We can always find a number wliich will contain both 
of our denominators without a remainder, by multiply- 
ing them together. 

59. Reduce \ and f to equivalent fractions having a 
common denominator. 

Solution : 7 x 9 = 63 contains both 7 and 9 without 
a remainder, and may be taken as our common denom- 
inator. i = 5^5; f=JJ- 

60. Reduce to a common denominator ^ and f ; f and 
f ; i and § ; J and | ; | and J. 

61. Add together § and J ; f and -ff ; f and -fg ; | 
and J and ^. 

62. Subtract ^ from ^ ; ^ from | ; ^ from § ; J 
from f . 

63. A boy, distributing some nuts among his compan- 
ions, gave ^ of a quart to one, and ^ of a quart to an- 
other ; how much more did he give to one than to the 
other ? 

64. What is the difference between ^ and ^ ? 

65. A man, having two bushels of grain to distribute 
among his laborers, wished to give ^ of a bushel to one, 
and § of a bushel to another, and the rest to a third, 
but was at a loss to tell how to divide it ; at last he con- 
cluded to divide each bushel into six equal parts, or 
sixths, and then to distribute those parts. How many 
sixths did he give to each ? 

66. § is how many sixths ? 

67. A man, who had a bushel of wheat, wished to give 
^ of it to one man, and ^ of it to another ; but he could 
not tell how to divide it. Another man standing by ad- 
vised him to divide the whole bushel into six equal parts 
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first, and then take ^ of them for one, and ^ of them for 
the other. How many parte did he give to each ? how 
many to hoth ? how many had he left ? 

68. ^ is how many sixths ? ^ is how many sixths ? ^ 
and ^ are how many sixths ? 

69. ^ and ^ are how many times ^ ? 

70. ^ and ^ are how many times | ? 

71. § and | are how many times | ? 

72. ^ and { are how many times \ ? 

73. ^ and | are how many times ^ ? 

74. ^ and f are how many times ^^ ? 

75. ^ and | and ^ are how many times ^ ? 

76. ^ and § and ^ are how many times ^ ? 

77. I and \ are how many times -|^ ? 

78. I and | and ^ are how many times ^ ? 

79. I and ^ and ^ are how many times ^ ? 

80. ^ and ^ and | and ^ and -^ are how many times 

81. ^ and f are how many times ^ ? 

82. f and ^ are how many times ^ ? 

83. § and f are how many times -j^ ? 

84. I less ^ are how many times ^ ? 

86. Which is the larger, | or J ? how much the larger ? 

86. A boy, having a pound of almonds, said he in- 
tended to give ^ of them to his sister, and ^ to his 
brother, and the rest to his mamma. His mamma, smil- 
ing, said she did not think he could divide them so. 
" Oh, yes, I can," said he ; "I will first divide them into 
twelve equal parts, and then I can divide them well 
enough." Pray, how many twelfths did he give to each ? 

87. i is how many times iV ? i is how many times ^ ? 
J and J are how many times -j^ ? 

88. Mr. Goodman, having a pound of raisins, said, " I 
will give Sarah ^, and Mary |, and James ^ of them, 
and the rest shall go to Charles, if he can tell how to 
divide them." " WeU," said Charles, " I would first di- 
vide the whole into twelve equal parts, and then I could 
take ^ and ^ ^^^ i of them." How many twelfths would 
each have ? 
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89. ^ and \ and \ are how many times -^ ? 

90. George bought a pine-apple, and said he would 
give ^ of it to his papa, and § to his mamma, and -^ to 
his brother James, if James could divide it. James took 
it, and cut it into twenty equal pieces, and then distrib- 
uted them as George had desired. How many twentieths 
did he give to each ? 

91. § and | less -^ are how many times -^ ? 

92. \ less § are how many times ^ ? 

93. \ less I are how many times -^ ? 

94. \ less \ are how many times ^ ? 

95. ^ and | and \ and^, less f , are how many 
times ^f ? 

96. \ and \ and f and ^ and ^, less |, ai*e how 
many times ^ ? 

97.. \ and f are how many times ^ ? 

98. I and f are how many times -^ ? 

99. f and j are how many times ^ ? 

100. Mr. Fuller said he would give ^ of a pine-apple 
to Fanny, and ^ to George, and the rest to the one that 
could tell how to divide it, and how much there would 
be left But neither of them could tell ; so he kept it 
himself. Could you have told, if you had been there ? 
How would you have divided it ? how much would have 
been vour share ? 

101. A man sold 1^ bushels of wheat to one man, and 
4| to another ; how many did he sell to both ? 

102. A man bought 6^ bushels of wheat at one time, 
and 2 J at another ; how much did he buy in all ? 

103. A man bought 7f yards of one kind of cloth, 
and 6| of another kind ; how many yards in all ? 

104. A man bought f of a barrel of flour at one time, 
and 2\ barrels at another, and 6| at another ; how much 
did he buy in all ? 

105. A man bought one sheep for 4 J dollars, and an- 
other for 5^ dollars ; how much did he give for both ? 

106. There is a pole standing so that ^ of it is in the 
mud, and ^ of it in the water, and the rest out of the 
water ; how much of it is out of the water .'^ 
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107. A man, having undertaken to do a piece of work, 
did ^ of it the first day, ^ of it the second day, and ^ 
of it the third day ; how much of it did he do in three 
days? 

108. A man having a piece of work to do, hired two 
men and a boy to do it. The first man could do ^ of 
the work in a day, and the other ^ of it, and the boy ^ 
of it ; how much of it would they all do in a day ? 
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SECTION X. 
FractionB : MiBcellaneouB Problema and Questdons. 

A. 

1. James had 4 apples, and John had half as many ; 
how many had John ? 

2. If an orange costs 6 cents, and an apple half as 
much, how much does the apple cost ? 

3. If you divide 8 apples equally between two boys, 
what part of them must each have ? 

4. What is 1 half of 8 ? 

5. If you divide 8 apples equally among 4 boys, what 
part of them must each have ? 

6. What is 1 fourth of 8 ? 

7. If you divide 6 oranges equally among 3 boys, 
what pai*t of them must 1 boy have ? 

8. What is 1 third of 6 ? 

9. If 4 yards of cloth cost 8 dollars, what part of 8 
dollars would 1 yard cost? What part of 8 dollars 
would 2 yards cost ? What paii; of 8 dollars would 3 
yards cost ? 

10. What is 1 fourth of 8 ? What is 2 fourths of 8 ? 
What is 3 fourths of 8 ? 

11. If 6 yards of cloth will make 3 coats, what part 
of 6 yards will make 1 coat ? What part of 6 yards will 
make 2 coats ? 

12. What is one third of 6 ? What is two thirds of 
6? 

13. If 3 barrels of Saratoga water cost 9 dollars, what 
part of 9 dollars will 1 barrel cost ? What part of 9 dol- 
lars will 2 barrels cost ? 

14. What is 1 third of 9 ? What is 2 thirds of 9 ? 

15. If 2 yards of cloth cost 10 dollars, what part of 
10 dollars will 1 yard cost ? What part of 10 dollars 
will 3 vards cost ^ 

16. What is 1 half of 10.^ What is 3 halves of 10? 
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17. If 2 barrels of flour cost twelve dollars, what part 
of twelve dollars will 1 barrel cost? What part of 
twelve^ollars will 3 barrels cost ? What part of twelve 
dollars will 5 barrels cost ? 

18. What is 1 half of twelve ? What is 3 halves of 
12 ? What is 5 halves of twelve ? 

19. If 2 barrels of cider vinegar cost 12 dollars, what 
part of 12 dollars will 1 barrel cost ? What part of 12 
dollars will 3 barrels cost ? What part of 12 dollars 
will 5 barrels cost ? 

20. What is 1 fourth of 12 ? What is 2 fourths of 
12 ? 3 fourths ? 5 fourths ? 7 fourths ? 

21. If 3 oranges cost 12 cents, what part of 12 cents 
will 1 orange cost? What part of 12 cents will 2 
oranges cost ? What part of 12 cents will 4 oranges 
cost? What part of 12 cents will 6 oranges cost? 7 
oranges ? 10 oranges ? 

22. What is 1 third of 12? 2 thirds? 4 thirds? 5 
thirds ? 7 thirds ? 10 thirds ? 

23. If 8 bushels of wheat cost 10 dollars, what part of 
10 dollars will 1 bushel cost ? What part of 10 dollars 
will 2 bushels cost ? 3 bushels ? 4 bushels ? 6 bushels ? 
7 bushels ? 

24. What is 1 fifth of 10 ? 2fifths? 3fifth8? 4fifths? 
7 fifths? 

25. What is 1 half of 14 ? 1 seventh ? 2 sevenths ? 3 
sevenths ? 5 sevenths ? 

26. What is 1 third of 15 ? 2 thirds ? 1 fifth ? 2 
fifths? 3 fifths? 4 fifths? 

27. What is 1 half of 16 ? 3 fourths ? 1 eighth ? 3 
eighths ? 5 eighths ? 7 eighths ? 1 sixteenth ? 

28. What is 1 half of 18 ? 2 thirds? 1 sixth ? 5 
sixths ? 1 ninth ? 2 ninths ? 4 ninths ? 5 ninths ? 7 
ninths ? 8 ninths ? 1 eighteenth ? 5 eighteenths ? 

29. What is 1 half of 20 ? 1 fourth ? 3 fourths ? 1 
fifth? 3 fifths? 2 fifths? 4 fifths? 1 twentieth? 3 
twentieths ? 7 twentieths ? 

30. What is 1 third of 21 ? 2 thirds ? 1 seventh ? 5 
sevenths ? 3 sevenths ? 6 sevenths ? 4 sevenths ? 
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31. What is 1 half of 22 ? 1 eleventh ? 3 elevenths ? 
6 elevenths ? 7 elevenths ? 10 elevenths ? 

32. What is 1 half of 24 ? 1 third ? 2 thirds ? 1 fourth ? 
3 fourths ? 1 sixth ? 5 sixths ? 5 eighths ? 3 eighths ? 7 
eighths ? 1 twelfth ? 6 twelfths ? 7 twelfths ? 

33. What is 1 half of 26 ? 

34. What are 2 thirds of 27 ? 2 ninths ? 4 ninths ? 
5 ninths ? 8 ninths ? 7 ninths ? 

35. What is 1 half of 28 ? 3 fourths ? 2 seventlis ? 

36. What is 1 sixth of 30 ? 3 fifths ? 7 tenths ? 2 
thirds ? 1 half ? 

37. What is 1 half of 32 ? 3 fourths ? 5 eighths ? 1 
sixteenth ? 

38. What is 1 half of 34 ? 

39. What is 5 sixths of 36 ? 2 thirds? 1 half.? 7 
twelfths ? 4 ninths ? 3 fourths ? 

40. What is 1 half of 38 ? 

41. What is 1 third of 39 ? 

42. What is 3 fourths of 40 ? 7 eighths ? 9 tenths ? 
1 half? 

43. What is 3 sevenths of 42 ? 5 sixths ? 



B. 

1. A man hought 6 oranges at 4 cents apiece ; how 
many cents did they come to ? He paid for them with 
cherries at 8 cents a pint ; how many pints did it take ? 

2. How many times 8 are 6 times 4 ? 

3. A man bought 3 yards of doth at 4 dollars a 
yard ; how many dollars did it come to ? How much 
flour at 6 dollars a barrel would it take to pay for it ? 

4. How many times 6 are 3 times 4 ? 

5. A man bought 4 peaches at 3 cents apiece ; how 
many cents did they come to ? He paid for them with 
pears at 2 cents apiece ; how many pears did it take ? 

6. How many times 2 are 4 times 3 ? 

7. Mr. Brown bought 2 hundred-weight of sugar at 
12 dollars a hundred-weight, and paid for it with wood 
at 6 dollars a cord ; how many cords did it take ? 
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8. How many times 6 are 2 times 12 ? 

9. I bought 3 barrels of flour at 8 dollara a barrel, 
and paid for it with cider vinegar at 6 dollars a barrel ; 
how many barrels did it take ? 

10. How many times 6 are 3 times 8 ? 

11. How many times 5 are 12 times 3 ? 

Answer : 12 times 3 are 36 ; 5 in 36 goes 7^ times. 
Therefore 12 times 3 are 7^ times 5. 

12. How many times 8 are 6 times 4 ? 

13. How many times 6 are 3 times 10 ? 

14. How many times 6 are 4 times 9 ? 

15. How many pints of berries at 4 cents a pint must 
James give for 3 packages of torpedoes at 5 cents a 
package ? 

16. How many times 4 are 3 times 5 ? 

17. How many times 3 are 2 times 7 ? how many 
times 5 ? 4 ? 

18. 4 times 5 are how many times 3 ? 6 ? 7 ? 

19. 3 times 7 are how many times 4? 5? 6? 8? 9? 

20. I bought 2 kegs and 2 sevenths of a keg of gun- 
powder at 7 dollars a keg, and paid for it with wood at 
8 dollars a cord ; how many cords did it take ? How 
much butter at 4 dollars a box would it have taken to 
pay for it ? 

21. 2 times 7 + 2 sevenths of 7 are how many times 
4? 3? 5? 6? 8? 

22. I bought 3f quarts of salt at 5 cents a quart, and 
paid for it with milk at 6 cents a quart ; how much milk 
did it take ? 

23. 3 times 5 + 3 fifths of five are how many times 6 ? 
9? 4? 7? 3? 8? 

24. How much sugar that is 11 dollars a hundred- 
weight, can be bought for 4 cords and 2 sevenths of a 
cord of wood at 7 dollars a cord ? 

25. 4 times 7 + 2 sevenths of 7 are how many times 6 ? 
8? 5? 3? 9? 10? 

26. 5 times 5 + 3 fifths of 5 are how many times 4 ? 
8? 9? 7? 10? 3? 6? 

27. 6 times 7 + 3 sevenths of 7 are how many times 9 ? 
4 ? 5 ? 8 ? 10 ? 
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28. 5 times 8 + 3 eighths of 8 are how many times 6 ? 

9 ? 4 ? 7 ? 10 ? 

29. 7 times 8 + 5 eighths of 8 are how many times 9 ? 
6? 10? 4? 5? 

30. 5 times 9 + 4 ninths of 9 are how many times 7 ? 
8? 6? 10? 4? 

31. 7 times 9 + 7 ninths of 9 are how many times 6 ? 
8? 10? 5? 4? 

32. 6 times 10 + 3 tenths of 10 are how many times 
7? 5? 4? 9? 8? 

33. 8 times 10 + 4 tenths of 10 are how many times 
6? 7? 9? 

34. 8 times 9 + 3 ninths of 9 are how many times 6 ? 

10 ? 7 ? 

35. A boy, having 12 apples, kept 1 fourth of them 
himself, and divided the other 3 fourths equally among 
4 of his companions ; how many did he give to each ? 

36. 3 fourths of 12 are how many times 4 ? 

37. A man having 14 bushels of grain, divided 5 sev- 
enths of it equally among 3 men ; how much did he give 
to each ? 

38. 5 sevenths of 14 are how many times 3 ? 

39. A man who had 15 feet of rope gave away 4 
fifths of it ; how many fathoms did he give away, if 6 
feet make a fathom ? 

40. 4 fifths of 15 are how many times 6 ? 

41. A man having 21 cents, paid away 6 sevenths of 
them for oranges at 5 cents apiece ; how many oranges 
did he buy ? 

42. 6 sevenths of 21 are how many times 5 ? 

43. A country grocer said to a farmer, '* I will give 
you 3 gallons of kerosene for 5 pounds of maple sugar." 
On these terms the farmer took 24 gallons of kerosene. 
How much sugar did the grocer receive, and how much 
did he get for it if he sold it at the rate of 6 pounds for 
a dollar ? 

44. 5 thirds of 24 are how many times 6 ? 

45. 7 fifths of 20 are how many times 6 ? 

46. 5 sevenths of 35 are how many times 8 ? 
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47. 7 sixths of 36 are how many times 5 ? 

48. 9 sevenths of 42 are how many times 8 ? 

49. 7 ninths of 45 are how many times 6 ? 

50. 5 sixths of 48 are how many times 7 ? 

51. 6 fifths of 50 are how many times 9 ? 

52. 8 ninths of 54 are how many times 5 ? 

53. 9 sevenths of 56 are how many times 10 ? 

54. 7 sixths of 60 are how times 8 ? 

55. 9 sevenths of 63 are how many times 7 ? 

56. 10 eighths of 64 are how many times 9 ? 

57. 6 eighths of 72 are how many times 7 ? 

58. 4 sevenths of 84 are how many times 9 ? 

59. 7 tenths of 90 are how many times 8 ? 



C. 

1. Charles had 6 apples, and gave 1 third of them to 
John ; how many did he give him ? 

2. Albert had 9 cents, and spent 2 thirds of them ; 
how many had he left ? 

3. James had 10 pears, and gave 1 half of them to 
one of his companions, and 2 fifths of them to another ; 
how many did he give away ? 

4. If 3 yards of cloth cost 6 dollars, what will one 
yard cost ? 

5. If 4 yards of cloth cost 12 dollars, what will 2 
yards cost ? 

6. If 9 apples cost 18 cents, what will 3 apples cost ? 

7. If 3 oranges cost 18 cents, what will 2 cost ? 

8. James had 25 cents, and gave 4 fifths of them for 
10 apples ; how much did he give for all the apples ? 
how much apiece ? 

9. A man had 30 dollars, and gave 5 sixths of them 
for 8 yards of cloth ; how much did he give a yard ? 

10. A man had 40 yards of cloth, and sold 3 fifths of 
it for 24 dollars ; what was that a yard ? 

11. A man had 42 barrels of flour, and sold 2 sev- 
enths of it for 8 dollars a barrel ; how much did he re- 
ceive? 
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12. A boy had 63 nuts, and divided 4 sevenths of 
them equally among six of his companions ; how many 
did he give them apiece ? 

13. If 4 yi(xds of cloth cost 12 dollars, what will 3 
yards cost ? 

14. If 5 oranges cost 25 cents, what will 3 cost ? 

15. If 3 oranges cost 15 cents, what will 7 cost ? 

16. If 3 barrels of cider vinegar cost 18 dollars, what 
will 10 barrels cost ? 

17. If 7 pounds of flour cost 35 cents, what will 9 
pounds cost ? 

18. If 5 firkins of butter cost 40 dollars, what will 3 
firkins cost ? 

19. If 2 men do a piece of work in 6 days, how long 
would it take 4 men to do the same work ? 

20. If 6 men can do a piece of work in 12 days, in 
how many days will 3 men do the same work ? 

21. If 3 men can do a piece of work in 12 days, in 
how many days will 4 men do the same work ? 

22. If 2 pipes of a certain size will empty a cistern in 
6 hours, in how long a time will 3 pipes of the same size 
empty it ? 

23. Three men, setting out on a journey, purchased 
5 loaves of bread apiece, but, before they had eaten any 
of it, two other men joined them : it was then agreed to 
share the bread equally among ihe whole; how many 
loaves did each man receive ? 

24. If 3 barrels of flour cost twenty-four dollars, what 
would 7 barrels cost ? How much cider vinegar at 7 dol- 
lars a barrel would 6 barrels of flour buy ? 

25. A man bought a quantity of flour for fifty-four 
dollars, and another man gave him 9 yards of cloth for 
five sixths of it ; what was the clotii worth a yard ? 

26. If 9 yards of cloth cost fifty-four dollars, how 
many boxes of butter, at 4 dollars a box, would 5 yards 
of the same cloth buy ? 

27. I bought 8 firkins of butter for seventy-two dol- 
lars, and gave 6 of them for 7 yards of cloth ; what was 
a yard of the cloth worth ? 
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28. A man bought 6 barrels of flour for sixty dollars, 
and gave 4 barrels of it for vinegar at 5 dollars a bar- 
rel ; how many barrels of vinegar did he get ? 

29. If } of a cask of whale oil costs $15, what would 
a cask cost ? How much vinegar, at $6 a barrel, would 
it take to pay for a cask of the oil ? 

30. 15 is 5 eighths of how many times 6 ? 

[First find of what number 15 is 5 eighths ; and then find 
how many times this number contains 6. Thus : If 15 is five 
eighths, 1 eighth will be 1 fifth of 15 or 3, and 8 eighths will 
be 8 tunes 3 or 24 ; 24 is 3 times 6. Therefore 15 is 5 
eighths of 3 times 6.] 

31. If 2 thirds of a pound of cofEee cost 24 cents, 
how much would a pound cost ? How many pints of 
peanuts, at 6 cents a pint, might be bought for a pound ? 

32. 24 is 2 thirds of how many times 6 ? 

33. A man bought ^ of a pound of coffee for 20 cents ; 
how much would a pound come to at this rate ? 

34. 20 is 4 sevenths of how many times 6 ? 

[20 is 4 sevenths of 35 ; and 35 is 5 and 5 sixths times 6.] 

35. A man sold a cow for 21 dollars, which was only 
7 tenths of what she cost him ; how much did she cost 
him ? When he bought her, he paid for her with cloth 
ftt 4 dollars a yard ; how many yards of cloth did he 
give? 

36. 21 is 7 tenths of how many times 4 ? 

37. A man, being asked the age of his youngest son, 
answered that the age of his eldest son was 24 years, 
which was 3 fifths of his own age, and that his own 
age was 10 times as much as that of his youngest son ; 
what was his age ? and what was the age of his youngest 
son? 

38. 24 is 3 fifths of how many times 10 ? 

39. 27 is 3 fifths of how many times 7 ? 

40. 28 is 7 tenths of how many times 9 ? 

41. 30 is 5 eighths of how many times 7 ? 

42. 32 is 4 sevenths of how many times 6 ? 

43. 36 is 9 eighths of how many times 5 ? 

44. 40 is 8 ninths of how many times 8 ? 



158 Fractions. [§ 10. 

45. 42 is 6 fifths of how many times 4 ? 

46. 45 is 9 eighths of how many tunes 6 ? 

47. 48 is 8 ninths of how many times 7 ? 

48. 50 is 5 sevenths of how many times 8 ? 

49. 54 is 9 sixths of how many times 7 ? 

50. 56 is 7 ninths of how many times 10 ? 

51. 60 is 10 sevenths of how many times 4 ? 

52. 63 is 9 eighths of how many times 5 ? 

53. 64 is 8 ninths of how many times 7 ? 

54. 70 is 10 sevenths of how many times 8 ? 

55. 72 is 9 fifths of how many times 6 ? 

56. 80 is 10 thirds of how many times 4 ? 

57. 80 is 8 fifths of how many times 6 ? 

58. A boy gave away 4 cents, which was 1 third of all 
he had ; how many had he at first ? 

59. A boy gave 5 apples to one of his companions, 
which was 1 fourth of what he had ; how many had he ? 

60. A man paid away 4 dollars, which was 2 thirds of 
all the money he had ; how much had he ? 

61. A man sold a watch for 18 dollars, which was 3 
fourths of what it cost him ; how much did it cost ? 

62. A man sold a calf for 15 dollars, which was 3 
fif tiis of what the calf cost ; how much did he lose by his 
bargain ? 

63. A man bought 12 yards of cloth, and sold it for 
54 dollars, which was 9 eighths of what it cost him ; 
what did it cost him a yard ? and how much did he gain 
by his bargain ? 

64. There is a pole standing in the water, so that 10 
feet of it is* above the water, which is 2 thirds of the 
whole length of the pole ; how long is the pole ? 

65. There is a pole 2 thirds under water, and 4 feet 
out ; how long is the pole ? 

Answer : Since there are 8 thirds in all, and since 2 
thirds are under water, the part that is out must be 1 
third ; if 1 third is 4 feet, 3 thirds, or a whole one, will 
be 3 times 4 feet, or 12 feet. Therefore the pole is 12 
feet long. 
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66. There is a pole 2 fifths under water, and 6 feet 
out of the water ; how long is the pole ? 

67. There is an orchard, in which 3 sevenths of the 
tree» bear cherries, and 2 sevenths bear peaches, and 
10 trees bear plums ; how many trees are there in the 
orchard ? and how many of each sort ? 

68. There is a school, in which, from 9 o'clock to 10 
in the morning, 2 ninths of the boys learn arithmetic, 3 
ninths learn grammar, 1 ninth learn geography, 1 ninth 
learn geometry, and 12 learn to write ; how many are 
there in the school ? 

69. A man sold a watch for 63 dollars, which was 7 
fifths of what it cost him ; how much did he gain ? 



D. 

1. If a yard of cloth costs 3 dollars, what will 1 half 
of a yard cost ? 

2. What is 1 half of 3 ? 

3. If a barrel of vinegar costs 8 dollars, what will 
1 half of a barrel cost ? 

4. If 2 barrels of Congress water cost 7 dollars, what 
will a barrel cost ? 

6. What is i of 7 ? of 9? 11 ? 13? 15 ? 

6. If you divide 1 bushel of wheat equally among 3 
persons, what part of a bushel will you give to each ? 

7. If 3 yards of cloth cost 1 dollar, what part of a 
dollar will 1 yard cost ? 

8. What is 1 third of 1 ? 

9. How can you divide 2 oranges into 3 equal parts, 
that is, how can you find 1 third of 2 oranges ? 

10. One third of 2 oranges will be the same as how 
many thirds of 1 orange ? 

11. If you divide 2 bushels of wheat equally among 
3 persons, what part of a bushel will you give to each ? 

12. If 3 bushels of corn cost 2 dollars, what part of a 
dollar will 1 bushel cost ? 

13. If 3 bushels of wheat cost 4 dollars, h6w much 
will a bushel cost ? 
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14. What is one third of 2 ? of 4 ? 

15. What is 1 third of 6 ? of 7 ? of 8? of 10? of 11 ? | 

16. If a hushel of apples be divided equally among 
4 persons, what part of a bushel will they have apiece ? 
What would they have apiece, if 2 bushels were divided 
among them ? what if 3 bushels ? what if 5 bushels ? 
what if 6 bushels ? 

17. What is 1 fourth of 1 ? of 2 ? of 3? of 5 .? of 6? 
of 7 ? of 9 ? of 10 ? 

18. If a bushel of corn-meal will serve 5 persons 1 
month, how much will serve 1 person the same time ? 

19. If 3 barrels of flour be divided among 5 men, how 
much will each have ? If 4 barrels were divided, what 
would each have ? what if 6 barrels were divided ? what 
if 7 barrels were divided ? 

20. What is 1 fifth of 1? of 2? of3? of4? of 6? 
of 7? 

21. What is 1 sixth of 1 ? of 2 ? of 3 ? of 4? of 5 ? 
of 7? of 8? of 9? of 10? 

22. What is 1 seventh of 1 ? of 2? of 3 ? of 4 ? of 
5? of 6? 

23. What is 1 eighth of 1 ? of 2 ? of 3 ? of 4 ? of 5 ? 
of 6? of 7? of 8? of 9? of 10? 

24. What is 1 ninth of 1 ? of 2? of 3 ? of 4 ? of 5 ? 
of 6? of 7? of 8? of 9? of 10? of 11 ? 

25. What is 1 tenth of 1 ? of 2? of 3 ? of 4 ? of 5? 
of 6? of 7? of 8? of 9? of 10? of 11 ? of 12? of 13? 

26. If S yards of cloth cost 2 dollars, what will 1 yard 
cost ? What will 2 yards cost ? 

27. If 1 bushel of seed- wheat costs 2 dollars, what will 
1 third of a bushel cost ? What will 2 thirds of a bushel 
cost ? 

What is 4 of 2? §of 2? 

28. If a load of wood costs 5 dollars, what will 1 third 
of a load cost ? What will 2 thirds of a load cost ? 

29. What is i of 5? J of 5 ? § of 7 ? 

30. If 4 bushels of salt cost 3 dollars, what will 1 
bushel cost? What will 3 bushels cost ? 

31. What is i of 3? |of 3? 
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32. What is i of 2? f of 2? J of 7 ? J of 7 ? 

33. What is 4^ of 5? ^ of 6 ? i of 4 ? 4 of 4 ? 

34. If you divide 6 dollars among 8 men, what part 
of a dollar will you give to each ? What would three 
of them have ? 

35. What is J of 6? f of 7 ? i of 10? J of 10 ? ^^^ 
of 14? T^ of 14? 

36. If 5 yards of cloth cost 17 dollars, what is that a 
yard ? What would 3 yards cost ? What would 8 yards 
cost ^ 

37. What is f of 17? ft of 17 ? f of 20? f of 22 ? ft 
of 27 ? § of 28 ? f of 31 ? 

38. If 5 loads of hay cost 47 dollars, what is that a 
load ? What will 2 loads cost ? What will 7 loads cost ? 
What wiU 12 loads cost ? 

39. What is ft of 47 ? J of 47? V of 47 ? ^ of 48? 
I of 50 ? f of 58 ? I of 61 ? ^ of 73 ? | of 65 ? 

40. If you divide 7 apples equally hetween 2 hoys, 
how many would you give them apiece ? 

41. How can you divide 5 oranges equally among 3 
persons ? 

42. If you were to divide 3 bushels of com equally 
among 5 men, how much would you give to each ? 

43. A boy had 7 pears, and gave away 3 fifths of 
them ; how many did he give away ? and how many had 
he left ? 

44. If 2 yards of cloth cost 3 dollars, what is that a 
yard? 

45. If 4 yards of cloth cost 2 dollars, what is that a 
yard? 

46. If 5 bushels of corn cost 7 dollars, what is that a 
bushel ? 

47. If a man receives 8 dollars for 6 days' work, what 
does he receive per day ? 

48. If 3 bushels of grassnseed cost 8 dollars, what 
will 2 bushels cost ? 

49. A man had 30 dollars, and gave away 3 sevenths 
of it ; how much did he give away ? 

11 
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50. If 4 yards of cloth cost 10 dollars, what will 3 
yards cost ? 

51. If 7 pounds of flour cost 40 cents, what will 10 
pounds cost ? 

52. If 4 firkins of butter cost 26 dollars, what will 7 
firkins cost ? 

53. If 3 men can do a piece of work in 7 days, how 
long will it take 1 man to do it ? How long would it 
take 4 men ? 

54. If 2 pipes will empty a cistern in 3 hours, in how 
long a time would 1 pipe empty it? In how long a 
time would 7 pipes empty it ? 



1. In 2 how many times i ? 

2. In 3 how many times ^ ? 

3. In 2 how many times ^ ? 

4. In 4 how many times ^ ? 

5. In 6 how many times ^ ? 

6. In 7 how many times ^ ? 

7. In 8 how many times ^ ? 

8. In 2^ how many times ^ ? 

9. In S\ how many times J ? 

10. Reduce 4^ to an improper fraction. 

11. Reduce 3^ to an improper fraction. 

12. Reduce 5 1 to an improper fraction. 

13. Reduce 6| to an improper fraction. 

14. Reduce 8^^^ to an improper fraction. 

15. Reduce 9^ to an improper fraction. 

16. f are how many times 1 ? • 

17. I.are how many times 1 ? 

18. } are how many times 1 ? 

19. I are how many times 1 ? 

20. f are how many times 1 ? 

21. -^- are how many times 1 ? 

22. J^ are how many times 1 ? 

23. -^ are how many times 1 ? 
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24. ^ are how many times 1 ? 

25. \^ are how many tunes 1 ? 



1. How much is 3 times \ ? 

2. How much is 4 times ^ ? 

3. How much is 3 times f ? 

4. How much is 4 times f ? 

5. How much is 5 times } ? 

6. How much is 6 times f ? 

7. How much is 8 times ^ ? 

8. How much is 9 times f ? 

9. How much is 10 times f ? 

10. How much is 9 times f ? 

11. How much is 3 times 2\ ? 

12. How much is 4 times 3| ? 

13. How much is 5 times 6i^ ? 

14. How much is 6 times 41 ? 

15. How much is 7 times 5^ ? 

16. How much is 8 times 6f ? 

17. How much is 4 times lOf ? 

18. How much is 9 times 7f ? 

19. How much is 8 times 9| ? 

20. How much is 10 times 7f ? 



1. What is i of 6? 11. What is § of 7 ? 

2. What is J of 6? 12. What is ^ of 35? 

3. What is j of 8 ? 13. What is J of 17 ? 

4. What is J of 9? 14. What is ^ of 26? 

5. What is I of 9 ? 15. What is f of 27 ? 

6. What is i of 10 ? 16. What is f of 37 ? 

7. What is ^ of 14 ? 17. What is f of 47 ? 

8. What is J of 5 ? 18. What is | of 42 ? 

9. What is f of 5? 19. What is f of 65? 
10. What is i of 7 ? 20. What is f of 75? 
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1. 2 is ^ of what number ? 

2. 4 is ^ of what number ? 
3« 8 is 1^ of what number ? 

4. 1^ is \ of what number ? 

5. 2f is ^ of what number ? 

6. 4^ is \ of what number ? 

7. 6} is 4^ of what number ? 

8. 7f is i of what number ? 

9. 8f is }^ of what number ? 

10. 9-^ is -^ of what number ? 

11. 4 is § of what number ? 

12. 6 is f of what number ? 

13. 8 is f of what number ? 

14. 12 is f of what number ? 

15. 15 is f of what number ? 

16. 18 is f of what number ? 

17. 20 is f of what number ? 

18. 24 is f of what Aumber ? 

19. 28 is ^ of what number ? 

20. 30 is ^ of what number ? 

21. 3 is § of what number ? 

22. 4 is f of what number ? 

23. 5 is 1^ of what number ? 

24. 8 is I of what number ? 
25.. 9 is ^ of what number ? 

26. 17 is f of what number ? 

27. 25 is I of what number ? 

28. 38 is \ of what number ? 

29. 43 is f of what number ? 

30. 54 is -^ of what number ? 
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SECTION XI. 
The Mnltiplioation and DiviBion of Fraotioiia. 

A. Mtdtiplication of a Fraction by a F^dction. 

1. A boy having ^ of an apple gave away ^ of what 
he had ; what part of the whole apple did he give away ? 

Answer : ^ of an apple is the same as | of an apple 
"[See § 8, A., page 104] ; therefore the boy gave away 
^ of f of an apple or ^ of an apple. 

2. What is i of J? 

3. If you cut an orange into three equal pieces, and 
then cut each of those pieces into two equal pieces, how 
many pieces will the whole orange be cut into ? What 
part of the whole orange will one of the pieces be ? 

4. What is i of ^ ? 

5. A boy had ^ of a pine-apple, and cut that half 
into three equal pieces, in order to give away ^ of it. 
What part of the whole apple did he give away ? 

6. What is i of i ? 

7. If an orange is cut into 4 parts, and then each of 
the parts is cut in two, how many pieces will the whole 
be cut into ? 

8. What is i of i ? 

9. A man having ^ of a barrel of flour, sold ^ of 
what he had ; how much did he sell ? 

10. What is i of 4 ? 

11. If an orange be cut into 4 equal parts, and each 
of these parts be cut into 3 equal parts, into how many 
parts will the whole orange be cut ? 

12. What is ^ of i ? 

13. A boy having ^ of a quart of chestnuts, gave away 
^ of what he had. What part of the whole quart did he 
give away ? 

14. What is i of ^ ? 
16. What is I of ^ ? 

16. A man who owned ^ of a ship, sold ^ of his 
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share ; what part of the ship did he sell, and what part 
did he then own ? 

[When we get J^ of J^ we are said to mvUiply the frac- 
tions together ; we can, then, use the multiplication sign 
( X ) instead of the word " of," thus \ x J.] 

17. What is * X J^ ? 

18. Whatisjxi? 

19. What is jx^? 

20. What is ^ of ^ ? 

21. What is i of I? 

22. What is I of I ? 

23. What is 1 of i? 

24. What is I of ^ ? 

25. A boy having # of an orange (that is, 2 pieces), 
gave his sister \ of wnat he had ; how many thirds did 
he give her ? 

26. What is i of § ? 

27. A boy, having f of a pine-apple, said he would 
give one half of what he had to his sister, if she could 
tell how to divide it. His sister said, " You have f , op 
three pieces, if you cut them all in two, you can give me 
\ of each one of them." How much did his sister re- 
ceive ? 

28. What is i of I ? 

29. A man who owned | of a share in a Boston bank, 
sold ^ of his part ; what part of a share did he sell ? 

30. What is ^ of I ? 

31. A man who owned f of a ship, sold \ of his share ; 
what part of the whole ship did he sell ? What part had 
he left ? 

32. What is i of t ? 

33. What is J of f? 

34. What is J of J^ ? 
36. What is Jof ^? 

Answer : i of f = ^ij, therefore i of ^ will be 3 times 
as much, or ^. 

36. A man who owned |f of a share in a bank, sold ^ 
of his part ; what part of a whole share did he sell ? 

37. What is ^ of i ? 
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38. Whatisiof ^? 

39. A boy having f of a watermelon, wished to divide 
his part equally among his sister, his brother, and him- 
self, but was at a loss to know how to do it ; but his sis- 
ter advised him to cut each of the fifths into 3 equal 
parts. How many pieces did each have ? and what part 
of the whole melon was each piece ? 

40. What is ^ of f ? 

41. What is I of f ? 

42. What is ^ of i ? 

43. What is f of : ? 

44. What is I of I ? 

45. What is I of J ? 

Answer: We first get J of J. Now i of J^= y\y ; J of 
J is, then, twice as much, or ^, which equals ^. There- 
fore I of f , which is 3 times |^ of §, is ^. 

46. What is J of f ? 

47. What is § of | ? 

48. What is i of 4 ? 

49. What is I of 4 ? 
60. What is J of I ? 

51. What is J of ^ ? 

52. What is I of 1^ ? 

53. What is tV o^ i ? 

54. What is ^ of | ? 

55. If a yard of cloth costs 2^ dollars, what will ^ of 
a yard cost ? 

Answer : If 1 yard costs $2 J or $f , J a yard will cost 
^ as much or $j, which is $1^. 

56. What is i of 2 J ? 

57. A boy had 2^ oranges, and wished to give ^ of 
them to his sister, and ^ to his brother, but he did not 
know how to divide them equally. His brother told him 
to cut the whole oranges into halves, and then cut each 
of the halves into 3 pieces. What part of a whole or- 
ange did each have ? 

58. What is ^ of 2 J ? 

59. A man bought 4 bushels of com for 3§ dollars ; 
what part of a dollar did 1 bushel cost ? 
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Answer: $3§=$^. If 4 baskels cost $^, one 
bushel, ^ of 4 bushels, will cost i of $^ or $}-^. 

60. Whatisiof 6§? 

61. If 5 bushels of wheat cost 7f dollars, what is that 
a bushel ? 

62. What is i of 7| ? 

63. A man bought 6 gallons of alcohol for 8f dollars ; 
what was that a gallon ? 

64. What is ^ of 8^? 

65. A man bought 7 bushels of potatoes for 8^ dol- 
lars ; how much was that a bushel ? 

66. What is f of 8^ ? 

67. A man bought 10 pieces of nankeen for 6| dol- 
lars ; how much was it a piece ? 

68. What is ^^ of 6f ? 

69. If 9 bushels of rye cost 6 J dollars, what is that a 
bushel ? 

70. What is i X 7§ ? 

71. What is i X 6| ? 

72. What is 4 X 81 ? 

73. What is I X 6^ ? 

74. What is ix9f? 

75. A man bought 7 yards of cloth for 18j dollars ; 
what was that a yard ? What would 3 yards cost ? 

76. What is | of 18g^ ? What is ^ of 18f ? 

77. A man bought 5 barrels of vinegar for 27| dol- 
lars ; what was it a barrel ? What would 7 barrels cost 
at that rate ? 

78. What is i of 27f ? What is J of 27| ? 

79. If 6 barrels of flour cost 38j dollars, what would 
10 barrels cost at that rate ? 

80. What is V x 38^ ? 

81. Show that i x 1= -1- = 1. 

3 5 5x3 15 

If we divide ^ into 3 equal parts, one of the parts 
will be J of ^ (^x^). If in J there are 3 of these 
parts, in 5 fifths there will be 5 x 3, or 15 parts ; one 

part, then, is ^ or 1- Therefore | x ^=5^3=^' 
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82. Showthat5xf=-i- 

3 5 5x3 



15 



^ X I will be 4 times as much as ^ x ^. 

1111 
Now « X - = ^::— ^ = — . (See last Question.) 

15 



3 5 5x3 



1 4 

Therefore s ^ e = e o 
3 5 5x3 



83. Show that 

1 1_ 

12 
1_^J^ 

~ 6 

2 2^ 

9 
2_ 

16' 



3 4 3x4 

^x^ = 

3 2 3x2 

lx? = 

3 3 3x3 

1^2, 2 
3 5 3x5 



To get ^ of a fraction, that is, 
to multiply it by ^, we may mul- 
tiply its denominator by 3. 



2 4 



84. Show that ^x|=|ii| 

3 5 5x3 



15' 



14 4 4 
We know from Question 82 that ^ x - = - — -= — • 

^ 3 5 5x3 15 

Now I X I is 2 times as much as ^ x | ; 
therefore s x - = 



2 2_2x2 

3 5^3x6 



3 5 5x3 

85. Show that 

15 

2 2_2x2_ 4 

3^3""3x3~¥' ^ 
2^5^2x5_10 

3 7 3x7""21* 

86. Show that 
2 6_2x6_12 

6 7'"5x7~35 

2 2_2x2_ 4 

9^3~9x3~27 

3 3_3x3_ 9 

2 4'"2x4'"^ 
4^g^4x2_ 8 

3 5 3x5 15 



15 



To get f of a fraction, that is, 
to multiply it by f , we multiply 
the numerator by 2, and the de- 
nominator by 3. 



To multiply two fractions to- 
gether^ we mvMiply the numer- 
ators together to get a new numer- 
ator^ and the denominators to- 
gether to get a new denominator. 
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87. Whatis^xj? Jx;^? ^xj? ^.xj? 

88. What is jx I? Jxf?ix|?ix|?TJ5X|? 

89. What is »x I? |xi?|XT^?Jx|?|xf? 

90. What is IJx 2f? 1^x3^? 3^x4^? Six,/^? 
ix2f? 

91. A man bought a piece of cloth for 42^ dollars, 
and was obliged to sell it for f of what it cost him ; how 
much did he lose ? 

92. A man bought a* quantity of flour for 53^ dollars, 
and sold it for | of what it cost him ; how much did he 
gain? 

93. If 7 men can do a piece of work in 4^ days, how 
long will it take 1 man to do it ? How long will it take 
3 men to do it ? 

94. If 4 men can do a piece of work in 9f days, how 
long would it take to do it if 7 men were employed ? 

95. There is a pole standing so that ^ of it is in the 
water, and f as much in the mud ; how much is in the 
mud? 

96. If a man can travel 13f miles in 3 hours, how 
many miles can he travel in 8 hours ? 

97. If 5 horses can eat 26^ loads of hay in a year, 
what will 8 horses eat in the same time ? 

98. If 4 pipes can empty a cistern in 6J hours, how 
long will it take 7 pipes of the same size to empty it ? 



B. To Divide by a Frdction, 

1. A boy having 2 oranges, wished to give ^ of an 
orange apiece to his playmates ; how many could he give 
them to ? If he had given § of an orange apiece, how 
many could he have given them to ? 

Answer : If he gives ^ of an orange to each play- 
mate, he can give to as many playmates as there are 
thirds in 2, or to 6 playmates. 

Had he given § of an orange to each, he could have 
given to only half as many, or to 3 playmates. 

Or, we may find the answer to the last question in this 
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way : In two oranges there are 6 thirds ; if he gives 2 
thirds to each, he can give to as many playmates as there 
are twos in 6, or to 3 playmates. 

2. How many times ^ are there in 2 ? How many 
times § are there in 2 ? 

3. A man having 3 bushels of com, distributed it 
among some poor persons, giving | of a bushel to each ; 
to how many did he give it ? 

Answer : In 3 bushels there are 12 fourths bushels. 
Had he given 1 fourth to each, he could have given to 
12 persons ; if, then, he gives 3 fourths to each, he can 
give to only ^ as many, or to 4 persons. 

Or, since in 3 bushels there are 12 fourths bushels, he 
can give 3 fourths to as many persons as 3 is contained 
in 12, or to 4 persons. 

4. In 3 are how many times ^ ? how many times | ? 

5. If f of a barrel of flour will last a family one 
month, how long will 4 barrels last the same family? 
How long will 6 barrels last ? How long will 10 barrels 
last? 

6. How many times is § contained in 4 ? how many 
times in 6 ? how many times in 10 ? 

7. If f of a bushel of wheat will last a family one 
week, how many weeks will 6| bushels last the same 
family ? 

Answer : In 6f bushels there are ^- bushels ; at the 
rate of ^ in a week, the whole would last 27 weeks; 
and at the rate of f in a week, the whole would last ^ 
of 27 weeks, or 9 weeks. 

Or, 6| bushels = ^ bushels ; at the rate of } in a 
week, -^ will last as many weeks as 3 is contained in 27, 
or 9 weeks. 

8. How many times is | contained in 6| ? 

9. There is a cistern having a pipe which will fill it 
in f of an hour ; how many times would the pipe fill the 
cistern in 3f hours ? Answer : ^-, or 8^ times. 

10. How many times is % contaaned in 3f ? 

11. How much cloth at 1^ dollars (that is, f dollars) 
a yard can be bought for 4 dollars ? 
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12. How many times is 1^ or f contained in 4 ? 

13. How many barrels of potatoes at $1^ a barrel can 
I buy for $8 J ? 

14. How many times is 1^ contained in 8^ ? 

15. If a soldier is allowed 1^ pounds (that is f of a 
pound) of meat in a day, to how many soldiers would 6§ 
pounds be allowed ? 

16. How many times is 1^ contained in 6f ? 

17. If 1§ tons of hay will keep a horse through the 
winter, how many horses will 10 tons keep ? 

18. How many times is If contained in 10 ? 

19. At 2^ dollars a box, how many boxes of raisins 
can be bought for 10 dollars ? 

20. How many times is 2^ contained in 10 ? 

21. At If dollars a pound, how many pounds of in- 
digo can be bought for 9f dollars ? 

22. How many times is If contained in 9f ? 

23. At 1^ dollars a barrel, how many barrels of 
raisins can be bought for 9^ dollars ? 

24. How many times is 1^ contained in 9^ ? 

25. At } of a dollar apiece, how many pieces of nan- 
keen can be bought for 8| dollars ? 

26. How many times is } contained in 8| ? 

27. At f of a dollar a pound, how many pounds of 
tea can be bought for 7§ dollars ? 

28. How many times is ^ contained in 7f ? 

. 29. How many times is 3^ contained in 7§ ? 

30. How many times is 5^ contained in 17 ? 

31. How many times is 4^ contained in 9f ? 

32. How many times is 3^ contained in 12^ ? 

33. At -j^ of a dollar a pound, how many pounds of 
meat can be bought for ^ of a dollar ? 

Note. Change \ to tentJia. 

34. How many times is -^ contained in ^ ? 

35. If a man can do ^ of a piece of work in one hour, 
how many hours will it take him to do | of the work ? 

Note. Change both fractions to twelfths ; that isy 
reduce them to a common denominator. 
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36. How many times is \ contained in f ? 

37. If a pound of almonds cost | of a dollar, how 
many pounds can be bought for f of a dollar ? 

Nate, Redu>ce the fractions to a common denomi- 
nator. 

38. How many times is | contained in f ? 

39. If a piece of nankeen costs § of a dollar, how 
many pieces can be bought for 4| dollars, that is, for -^ 
dollars ? 

40. How many times is f contained in 4 j ? 

41. If a bushel of barley costs } of a dollar, how many 
bushels can be bought for f of a dollar ? How many 
for If dollars ? 

42. How many times is f contained in' f ? How many 
times in If ? 

43. How many times is f contained in f ? 

44. How many times is § contained in f ? 

45. Show that ^ is contained 
in 1, 3 times ; 
in 2, 6 times ; 
in 3, 9 times ; 
in 4, 12 times ; 
in 5, 15 times. 

46. Show that ^ is contained 
in 1, 5 times ; 
in 2, 10 times ; 
in 3, 15 times ; 
in 4, 20 times. 

47. Show that } is contained 

in 1 ft tiTnf^fl • 

• o' 1 A K J To divide a whole number by 
m z, ■V'- or 5 times ; « li.- i i.u i. 
in 3 5^ tunes • '> * we may multiply the number 

• >i' Vn 1 A !• by 5 and divide by 2. 
in 4, ^ or 10 times. J ^ ^ 

48. Show tliat 

2-r§=|x2=f=3; 
2-^1 = 1x2 = 1; 
2^« = fx2 = J^, 

2^^ = 5x2 = V. 
* j will be contained only ■} as many times as ^. 



To divide a whole number by J we 
multiply the number by 3. 



To divide a whole number by ^ we 
multiply the number by 5. 
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49. Show that 



1-f = f 

3-rJ = 12 
5-rt = V 



f X 1 j 1 To divide a whole number by a 
J X 2' I Jraction we may multiply by the 
^ X 3] j denominator and divide by the nu- 
.i^^\ J fi^i^otor^ or, as is sometimes said, 
we mjay invert the divisor and proceed as in multipli- 
cation. 

In the last example, for instance, 7 x 5 or 35 [the num- 
her of sevenths in 5] is the nmnber of times that 1^ is 
contained in 5, and ^ will be contained ^ as many times 
or y times. 

50. What is 7-rf? 4^1? 6^§? 20-rf ? 21^ J? 

51. We have already shown that 

2-rf=|x2 = |=3; 
2^f=|x2=|; 
2~4 = fx2=V^; 
^ 2^^ = ?.x2 = Jjjk. 
If now we divide ^ of 2 or f by the same divisors the 
results will be only ^ as large. 
Show, then, that 



To DIVIDB ONE FRACTION 
BT ANOTHEB WE MAT INTEBT 
THE DIVISOB AND PBOCEED 
AS IN MULTIPLICATION. 
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SECTION XII. 
Tables. 

A. English Money. 

12 pence = 1 shilling. 

20 shillings = 1 pound sterling. 

1. How many pence are tliere in 2 shillings ? in 4 
shillings ? in 1 shilling and 8 pence ? in 5 shillings and 
6 pence ? in 10 shillings ? in 1 pound ? in 1 pound, 2 
shillings, and 6 pence ? 

2. How many shillings are there in 2 pounds ? in 5 
pounds ? in 3 pounds and 8 shillings ? in 4 pounds and 
10 shillings ? in 10 pounds ? 

3. A sixpenny piece is what part of a shilling ? of a 
pound? 

4. A two-shilling piece is what paiii of a pound ? of 
2 pounds and 10 shillings ? 

6. How many 5 shilling pieces could you get for 1 
pound ? for 3 pounds ? for 7 pounds and 10 shillings ? 

6. Instead of writing out the words '^ pounds ster- 
ling " after a number, it is usual to express them by a 
£ written before the number, thus : £12 stands for 12 
pounds sterling ; £32 stands for 32 pounds sterling. 

The word " shillings " is generally abbreviated to s. 
and the word *' pence " is expressed by d. (the first letter 
of the Latin word denarius, meaning a penny). 

Thus : £8 2^. 6d. stands for 8 pounds, 2 shillings, 
and 6 pence. 

Read £4 3s. 2d. ; £15 8*. Sd. ; £196 10s. ; £2143 Os. Qd. 

7. Write in the same way, 

One hundred and fourteen pounds ; 
Eight pounds, four shillings, and six pence ; 
Fourteen hundred pounds, ten shillings, and two pence ; 
Twelve pounds, three shillings, and seven pence. 



i 
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8. How many pence are equivalent to £1 2s. 6d. ? 
Answer : 270d. This is called '^ reducing a sum of 

money to pence." 

9. Reduce £4 3^. 4d. to pence. 

10. Reduce £8 10^. to shiUings ; to pence. 

11. Reduce £14 Ss. to shillings. 

12. How many pounds could you get for 80 shillings ? 
for 140 shillings ? 

13. How many shillings could you get for 84 pence ? 
for 72 pence ? 

14. Show that S7d, are equivalent to 7s, Sd. and tliat 
2Sld. are equivalent to £1 3^. 5d. 

This is called reducing pence to pounds, shillings, and 
pence. 

15. Show that 194^. are equivalent to £9 14«. 

This is called reducing shillings to pomids and shil- 
lings. 

16. Reduce 64 shillings to pounds and shillings. 
Solution : There are 20 shillings in a pound ; there 

are, then, in 64 shillings as many pounds as 20 is con- 
tained in 64, or 3 pounds with a remainder of 4 shil- 
lings. Therefore 64$. = £3 4^. 

17. Reduce 86^. to pounds and shillings ; 98^. ; 123^. ; 
249«. 

18. Reduce S91d, to pounds, shillings, and pence. 
Solution : There are 12 pence in a shilling : in S91d,, 

then, there are as many shillings as 12 is contained in 
391, or 32 shillings with a remainder of 7 pence. There- 
fore S91d. = 32s. 7d. 

Now 32s. are equivalent to £1 12s. ; therefore S91d. 
= S2s. 7d. = £1 12s. 7d. Answer. 

19. Reduce 40Sd. to pounds, shillings, and pence ; 
256d. ; 504d. ; 642e^. 

20. At lOd. a gallon, how much will 12 gallons of 
petroleum cost ? 

21. At S^d. a quart, how much must I pay for 8 
quarts of milk ? 

22. When flour sells for S2s. lOd. per harrel, how 
much can I get for 8 barrels ? 



B.] lAqmd MecLsure. Ill 



B. Liquid Measure, 



4 gills = 1 pint 
2 pints = 1 quart 
4 quarts = 1 gallon. 



1. What part of a gallon is a quart ? a pint ? a gill ? 

2. How many pints are there in 8 gallons and 3 
quarts ? in 6 gallons, 2 quarts, and 1 pint ? 

3. How many quarts are there in 25 gallons and 3 
quarts ? 

4. Prove that 23 pints are equivalent to 11 quarts 
and 1 pint ; or to 2 gallons, 3 quarts, and 1 pint. 

5. Show that 87 gills = 21 pints and 3 gills 

= 10 quarts, 1 pint, and 3 gills 
= 2 gallons, 2 quarts, 1 pint, 
and 3 gills. 

6. Show that 402 pints = 201 quarts 

= 50 gallons, 1 quart. 

7. Mrs. Jones, the confectioner, made 4^ gallons of 
ice cream one hot day last summer at a cost of $0.40 
per quart, and sold it all in plates at $0.10 per gill ; how 
much did she make on her ice cream that day ? 

8. That same day Mrs. Jones sold 8 gallons of lem- 
onade, which had cost her 20 cents a gallon to make, for 
5 cents per half pint glass ; how much did Mrs. Jones 
make on her lemonade ? 

9. Mr. Brown pays each morning 34 cents a can for 
24 cans of milk holding 8 J quarts each. He carries 
this milk to town and sells it to his customers for 7 cents 
a quart ; how much does he get for his trouble ? 

10. Mr. Southwick paid $5.76 for a barrel containing 
32 gallons of vinegar, and sold the vinegar for 30 cents 
a gallon ; how much did he make in all ? How much 
did he make on a quart ? how much on a pint ? 

11. If a gallon of alcohol costs $2.88, what is the cost 
of a gill? 

12 
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C. Dry Measfure. 



2 pints = 1 quart. 
8 quarts = 1 peck. 
4 pecks = 1 bushel. 



1. What part of a bushel is a peck? a quart? a 
pint? 

2. How many quarts are there in 4 bushels ? in 6 
bushels and a peck ? 

3. How many pints are there in 3 pecks ? in 2 bush- 
els ? in 3 bushels and 3 quarts ? 

4. Show that 37 pecks = 9 bushels and 1 peck. 

5. Show that 93 quarts = 11 pecks and 5 quarts 

= 2 bushels, 3 pecks, 5 quarts. 

6. Show that 165 pints = 82 quarts and 1 pint 

= 10 pecks, 2 quarts, and 1 

pint 
= 2 bushels, 2 pecks, 2 quarts, 
and 1 pint. 

7. Show that there are 214 pints in 3 bushels, 1 
peck, and 3 quarts. 

8. Mr. Whipple bought 8 bushels of new potatoes for 
$1 a bushel and sold them at retail for 6 cents a quart ; 
how much did he make in all ? 

9. During the berry season last year, which lasted 3 
weeks, James picked 18 quarts of berries a week and 
sold them at 56 cents a peck ; how much did he earn in 
all? 

10. Mr. Briggs, the miller, bought enough corn for $28 
to make 20 bushels of meal which he sold at 7 cents a 
quart ; how much did he make by the transaction ? 

11. Mr. Foster has 108 bushels of com. If he gives 
each of his 3 horses 6 quarts a day how long will this 
com last ? 

12. Mr. Breck bought 2 bushels of grassnseed for $3 
a bushel, paid 30 cents for paper bags into which to put 
the seed, and sold it for 15 cents a quart ; how much 
did he make by the operation ? 
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D. Weight, 

16 ounces = 1 pound. 
2000 pounds = 1 ton. 

1. Oz. is used to stand for the word ounce or ounces, 
and lb. for the word pound. Thus, 6 oz. stands for 6 
ounces ; and 8 lbs. stands for 8 pounds. 

How many ounces are there in 7 pounds ? in 21 lbs. 
3 oz. ? in 123 lbs. 9 oz. ? 

2. Show that 178 oz. = 11 lbs. 2 oz. 

3. If the postage upon printed matter is a cent for 
every 2 ounces, what must I pay upon a book which 
weighs 2 lbs. and 4 oz. ? 

4. Mr. Southwick bought 218 lbs. of beef for 13 cents 
per lb., and sold it at an average price of 19 cents per 
lb. ; how much did he make by the operation ? 

5. What will 2 lbs. 5 oz. of quicksilver cost at 48 
cents per lb. ? 

6. Mr. Bartlett, the druggist, bought a pound of sachet 
powder for $1.60, which he put up in half-ounce packets 
and sold for 10 cents a packet ; how much did he make 
on the whole ? 

7. If a basket of coal weighs 80 lbs., how many bas- 
kets will there be in the 2-ton load which the coal-dealer 
has just sent to me ? 

8. Mr. Hubbard took a load of hay to Boston and 
sold it at $18 a ton : the hay and the wagon weighed 
5900 lbs. ; after the hay was unloaded the wagon was 
found to weigh 1800 lbs. How much did Mr. Hubbard 
get for his load of hay ? 



E. Long Measure, 

12 inches =1 foot 

3 feet =1 yard. 

h\ yards or 16 J feet = 1 rod. 
320 rods or 5280 feet = 1 mile. 



180 Tables. [§ 12. 

1. What part of a yard is an inch ? How many inches 
are there in a quarter of a yard ? 

2. What part of 2^ miles is a rod ? 

3. How many feet are equivalent to half a mile ? to 
a quarter of a mile ? 

4. How many yards are there in a mile ? in a quar- 
ter of a mile ? 

5. How many feet are there in 516 yards? in 12 
rods? 

6. How many yards are there in 40 rods ? in 1 mile 
and 12 rods ? 

7. Show that 88 feet = 29 yards and 1 foot 

8. Show that 99 yards = 18 rods. 

9. Show that 4132 inches = 344 feet, 4 inches 

= 114 yards, 2 feet, and 4 
inches. 

10. At $3.25 a yard, what will a piece of cloth con- 
taining 44 yards cost ? 

11. Mr. Glines has a square field of such a size that 
each one of the four sides is 36 rods long ; how many 
feet of fencing will it take to surround the field ? 

12. Wire musquito-netting of the width of my win- 
dows costs 20 cents a yard ; how much must I pay for 
enough to make 6 window nets, each 1 foot 3 inches 
high? 

13. Mr. Knapp wants 4 pieces of iron rod to stay his 
chimneys with ; each piece is to be fifteen feet long, and 
of such a size that a piece 10 inches long weighs a pound ; 
what must he pay for the whole at 12 cents a pound ? 



F, Measure of Time. 

60 seconds = 1 minute. 

60 minutes = 1 hour. 

24 hours =1 day. 

7 days = 1 week. 
365^ days = 1 year. 
366 days = 1 leap year. 
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• 

Thirty days hath September, 
April, June, and November ; 
All the rest have thirty-one, 
Excepting February aJone, 
To which we twenty-eight assign. 
Till leap year gives it twenty-nine. 

1. What part of an hour is a second ? 

2. How many minutes are there in a day ? how many 
seconds ? 

3. How many hours are there in a week ? 

4. If a certain steam-engine makes one revolution in 
every two seconds, how many revolutions will it make in 
an hour ? 

5. If a steamship goes a mile in 4 minutes, how far 
will she go in a day ? how long at this rate would it take 
her to make a voyage of 3000 miles ? 

6. How many minutes in 4 hours and 28 minutes ? 
7* If a train starts at 16 minutes past 2 o'clock and 

reaches its destination at 28 minutes past 4 o'clock, how 
long is it on the way ? 

8. In the yacht race, the Swallow started at 4 min- 
utes past 1 o'clock and reached the finish at 27 minutes 
before 6 o'clock ; how long was she in going over the 
course ? 

9. It is now the 17th of August, and John's school 
begins on the 3d of September, how many days more 
of vacation are there ? 

The last day of school was the 23d of June, how long 
is the summer vacation ? 



O, Miscellaneous Questions, and Problems. 

1. In 2 pounds how many ounces ? 

2. In 8 yards how many feet ? 

3. In 3 quarters of a yard how many inches ? 

4. ^ of a dollar is how many cents r 

5. How many pence is ^ of a shilling ? 

6. In £| how many shillings ? 
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7. How many pence is ■j'^ of a shilling ? 

8. How many pecks are there in ^ of a bushel ? 

9. How many hours are there in f of a day ? 

10. How many minutes are there in f of a day ? 

11. How many hours are there in f of a week ? 

12. How many seconds are there in § of an hour ? 

13. If a man spends 28 dollars in a month, what does 
he spend in a week ? in a day ? 

14. If a man spends 21 dollars a week, what does he 
spend in a day ? 

15. If a man buys 4 bushels of grain for 5 dollars, 
how much does he pay for a peck ? 

16. If alcohol is 2^ dollars a gallon, how much is it a 
pint ? 

17. If you give 5 cents a gill for yaniish, what should 
you give for a pint ? what for a quart ? what for a gal- 
lon? 

18. If alcohol is worth 30 cents a pint, what will a gill 
cost ? a quart ? a gallon ? 

19. If a yard of cloth is worth 6 dollars, what are 2| 
yards worth ? 

20. If a man earns 10^ dollars a week, what can he 
earn in a day ? what in 3 days ? what in 4^ days ? 

21. If a man earns 2^ dollars in a day, what will he 
earn in a week ? 

22. 1 penny is what part of a shilling ? 

23. 2 pence is what part of a shilling ? 

24. 3 pence is what part of a shilling ? 

25. 5 pence is what part of a shilling ? 

26. 6 pence is what part of a shilling ? 

27. 7 pence is what part of a shilling ? 

28. 8 pence is what part of a shilling ? 

29. 9 pence is what part of a shilling ? 

30. 10 pence is what part of a shilling ? 

31. 11 pence is what part of a shilling ? 

32. 1 shilling is what part of a pound ? 

33. 2 shillings is what part of a pound ? 

34. 3 shillings is what part of a pound ? 

35. 4 shillings is what part of a pound ? 
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36. 5 shillings is what part of a pound ? 

37. What pajrt of a pound is 6 shillings ? 7 shillings ? 
8 sliiUings ? 9 shiUings ? 10 shillings ? 11 shiUings ? 12 
shillings ? 13 shillings ? 14 shillings ? 15 shillings ? 16 
shillings ? 17 shillings ? 18 shillings ? 19 shillings ? 

38. How many pence are there in a pound ? 

39. One penny is what part of a pound ? 

40. What part of a pound is 2 pence ? 3 pence ? 4 
pence ? 5 pence ? 6 pence ? 7 pence ? 8 pence ? 11 
pence ? 15 pence ? 27 pence ? 35 pence ? 

41. How many pence are there in 1 shilling and 6 
pence ? 

42. In 2 shillings and 4 pence, how many pence ? 

43. In 4 shillings and 5 pence, how many pence ? 

44. In 5 shillings and 8 pence, how many pence ? 

45. In 9 shillings and 11 pence, how many pence ? 

46. What part of £1 is 2s. 6d. ? 
[Reduce the whole to pence.] 

47. 3s. 6d. is what part of £1 ? 

48. 7s. Sd. is what pai*t of £1 ? 

49. What is the price of 2 yards of cloth, at 3s. 4:d, 
a yard? 

50. What will 8 yards of cloth cost, at 2s. Sd, a 
yard? 

51. What will 4 bushels of wheat cost, at 5s. 9d. a 
bushel ? 

52. What must you give for 4 barrels of vinegar, at 
6^ dollars a barrel ? 

53. If we divide 3 bushels of wheat between 2 men, 
how many pecks will each receive ? 

54. If you divi4e 4 bushels of com among 5 men, 
*liow much will you give to each ? 

55. If you divide 3 bushels of corn among 7 men, 
how much will you give to each ? 

56. How many inches are there in 1 yard ? 

57. How many inches are there in 4 yards ? 

58. How many inches are there in 5 yards and 2 
inches ? 

59. In 7 yards and 3 quarters, how many quarters ? 

60. In 4^ yards, how many inches ? 
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61. 1 inch is what part of a quarter of a yard ? 

62. 3 inches is what part of a quarter of a yard ? 

63. 1 inch is what part of a yard ? 

64. What part of 1 yard is 3 inches ? 5 inches ? 7 
inches ? 10 inches ? 15 inches ? 

65. In 8 feet how many yards ? 

66. In 12 quarters of a yard how many yards ? 

67. In 10 quarters of a yard how many yards ? 

68. In 96 inches how many yards ? 

69. In 12 inches how many quarters of a yard ? 

70. In 16 inches how many quarters of a yard ? how 
many yards ? 

71. In 24 inches how many quarters of a yard ? how 
many yards ? 

72. In 35 quarters of a yard how many yards ? 

73. In 45 inches how many yards ? 

74. In 63 inches how many yards ? 

75. At 2 cents an inch, what would 4 yards of cloth 
cost ? 

76. At 2§ dollars for 1 quarter of a yard, what would 
2 yards cost ? 

77. 1 oz. is what part of a lb. ? 

78. What part of a lb. is 2 oz. ? 3 oz. ? 4 oz. ? 5 oz. ? 
7 oz. ? 10 oz. ? 15 oz. ? 

79. At 3 cents for 1 oz. what would 1 lb. cost ? 

80. At 3 cents for 2 oz. what would 1 lb. cost ? 

81. At 3 cents for 8 oz. what would 1 lb. cost ? 

82. At 5 cents for 10 oz. what would 1 lb. cost ? 
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SECTION xin. 

Misoellaneoua QuestioiiB and PrOblenui. 

A. 

1. How many apples, at 2 cents apiece, most you give 
for 2 lemons at 4 cents apiece ? 

[The 2 lemons come to 8 cents, and 8 cents will buy 4 ap- 
ples at 2 cents apiece.] 

2. How many pears, at 3 cents apiece, must you give 
for 3 oranges at 5 cents apiece ? 

3. How many barrels of apples, at 3 dollars a barrel, 
must be given for 5 boxes of butter at 4 doUars a box ? 

4. A man bought 4 yards of broadcloth at 7 dollars 
a yard, and paid for it with flour at 5 dollars a barrel ; 
how many barrels did he give ? 

5. If 2 apples cost 4 cents, what would 4 apples 
cost? 

6. If 3 apples are worth 6 cents, how many apples 
must you give for 8 pears that are worth 3 cents apiece ? 

7. James had 8 oranges that were worth 5 cents 
apiece ; George had 5 quarts of cherries that were worth 
6 cents a quart, which he gave to James for a part of 
his oranges ; how many oranges did George buy, and 
how many had James left ? 

8. An Englishman bought 5 barrels and 3 sevenths 
of a barrel of salt at 7 shillings a barrel ; how many 
pounds did it come to ? 

9. A grocer bought 9 boxes and 2 thirds of a box of 
raisins for 3 doUars a box, and paid for it with vinegar 
at 4 dollars a barrel ; how many barrels did it take ? 

10. Mr. Marr bought 8 pounds and 4 sevenths of a 
pound of opium at 3^ dollars a pound, and paid for it 
with cloth at 5 dollars a yard ; how many yards did it 
take? 

11. A fruit dealer bought 6 tons and 4 ninths of a ton 
of Cannel coal at 9 dollars -a ton, and paid for it with 
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oranges at 5 dollars a box ; how many boxes did it 
take? 

12. Mr. Jones bought 7 cases and 5 sixths of a case 
of Florence oil at 6 dollars a case, and paid for it with 
sheet-lead at 7 dollars a hundred-weight ; how many hun- 
dred-weight did it take ? 

13. How many dozen of eggs, at 24 cents a dozen, 
must you give for 7 pounds of sugar, at 10 cents a 
pound ? 

14. How much barley, at 3 shillings a bushel, must be 
given for 8 bushels of wheat at 7 shillings a bushel ? 

15. How much cloth, at 4 shillings a yard, must be 
given for a firkin of butter worth 48 shillings ? 

16. How much cloth, at 5 shillings a yard, can be 
bought for 2 reams of paper at 30 shillings a ream ? 

17. How much wheat, at 7 shillings a bushel, can be 
bought for 2 barrels of pears at 26 shillings a barrel ? 

18. How long would it take a man to lay up 60 shil- 
lings if he saves 4 shillings a day ? 

19. If a man earns 8 shillings a day, how many shil- 
lings would he earn in 10 days ? 

20. A man bought twenty pears at the rate of 2 for 3 
cents ; how much did they come to ? 

[2 pears are contained in 20 pears 10 times. 10 times 3 
cents are 30 cents. Or, first find what 20 pears would come 
to at 3 cents apiece ; and since it is 2 for 3 cents, instead of 
1 for 3 cents, the price will be half as much.] 

21. How many eggs, at the rate of 3 for 8 cents, can 
you buy for forty-eight cents ? 

[See how many times you can have 8 cents in 48 cents, and 
you can buy so many times 3 eggs.] 

22. A man hired a laborer, and agreed to ^ve him 
5 dollars for every 3 days' work ; how much did he give 
him a week, there being 6 working-days in a week ? 
how much a month, allowing 4 weeks to the month ? 

23. If a man receives 5 dollars for 3 days' work, how 
many quarters of a dollar is that a day ? 

24. 5 men bought a horse for sixty-three dollars, and 
paid two dollars a week for -keeping him ; at the end of 
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8 weeks they sold him for fifty-four dollars ; how much 
did each man lose by the bargain ? 

Answer : 5 dollars. 

25. If 1 yard of cloth costs 4 dollars, what will 5 yards 
cost? 

26. A man bought 3 pounds of raisins at 12 cents a 
pound, and 16 oranges at 4 cents apiece, and 1 pound 
of candles for 16 cents ; what did they all come to ? 

27. A boy had 37 apples ; he kept 5 himself, and 
divided the rest equally among four companions ; how 
many did he give them apiece ? 

28. Two men are 40 miles apart, and both traveling 
the same way : the hindermost man gains upon the other 
5 miles each day ; in how many days will he overtake 
him? 

29. Two men are traveling the same way ; one trav- 
els at the rate of 38 miles a day ; the other, who is be- 
hind the former, travels 44 miles a day ; how much does 
he gain on the first each day ? and in how many days 
would he gain 60 miles ? 

30. A fox is 80 rods before a greyhound, and is run- 
ning at the rate of 27 rods in a minute ; the greyhound 
is following at the rate of 31 rods in a minute ; in how 
many minutes will the greyhound overtake the fox ? 

[The greyhound gains upon the fox 4 rods in a minute. 
How long will it take him to gain 80 rods ?] 

31. If 2 yards of cloth cost 6 dollars, what would 4 
yards cost ? what would 12 yards cost ? 

32. If 8 sheep cost 24 dollars, what would 3 cost ? 

[f of 24. Or, first find the cost of 1 sheep, and then of 3 
sheep.] 

33. If 4 tons of hay will keep 3 horses through the 
winter, how many tons will keep 30 horses the same 
time? 

[30 horses will eat how many times as much as 3 horses ?] 

34. If a man spends a dollar and a quarter a day, 
how many dollars will he spend in a week ? 

35. Mr. Taylor bought ten pieces of cloth, each con- 
taining 5 yards, for 100 dollars ; what was it a piece ? 
and how much a yard ? 
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36. If the wages of 12 weeks come to 60 dollars, 
what is that a month ? and how much for 5 weeks ? 

[How much for 1 week? how much for 4 weeks or a 
month ? how much for 5 weeks ?] 

37. If 7 horses eat 14 hushels of oats in 1 week, how 
many bushels would 15 horses eat in the same time ? 

38. If 3 horses eat 8 bushels of oats in 2 weeks, how 
long would it take them to eat 40 bushels ? 

[40 bushels is how many times 8 bushels ?] 

39. If 1 horse eats 1 bushel of oats in 3 days, in how 
many days would 4 horses eat 36 bushels ? 

Answer : If 1 horse eats 1 bushel in 3 days, 4 horses 
will eat 4 times as much, or 4 bushels. If 4 horses eat 
4 bushels in 3 days, to eat 36 bushels will take them as 
many times 3 days as 4 bushels is contained in 36 bush- 
els, or 9 times 3 days, which is 27 days. 

40. If 2 men spend 12 dollars in 1 week, how many 
dollars would 3 men, at the same rate, spend in 5 
weeks ? 

[1st. How much will 1 man spend in 1 week ? 2d. How 
much will he spend in 5 weeks ? 3d. How much will 3 men 
spend in 5 weeks ?] 

41. If a staff 3 feet long casts a shadow of 2 feet at 
4 o'clock in the afternoon, what is the length of a pole 
that casts a shadow of 18 feet at the same time of day ? 

[As many times 3 feet as 2 goes in 18.] 

42. If in 1 hour 47 gallons of water run into a cis- 
tern which will hold 108 gallons, and 38 gallons run out, 
how much remains in the cistern in an hour ? and how 
many hours will it take to fill the cistern ? 

43. If 4 men can do a piece of work in 8 days, how 
many men would it take to do the same work in 4 days ? 

44. If 6 men can do a piece of work in 9 days, in 
how many days would 2 men do it ? 

[2 men is ^ of 6 men. With ^ as many men, how much 
longer will it take ?] 

45. If 8 men can do a piece of work in 5 days, in 
how many days would they do a - piece of work 4 times 
as large ? 
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46. If 7 men can do a piece of work in 3 days, how 
many men would it take to do a piece of work 5 times 
as large in the same time ? 

47. If 8 men can do a piece of work in 4 days, in 
how many days would 2 men do a piece of work one 
half as large ? 

[How many days will it take 8 men to do half the work ? 
how much longer will it take 2 men ?] 

48. A man hought a cask of oil containing 63 gallons, 
3 sevenths of which leaked out ; and he sold the remain- 
der for 36 dollars ; how much per gallon did he sell it 
for? 

49. If a pile of wood costs 48 dollars, what is 5 eighths 
of it worth ? 

50. A man hought 7 oranges for 6 cents apiece, and 
sold them all for 54 cents ; how much did he gain hy 
the hargain ? 

51. A man hought 8 yards of cloth for 56 dollars, 
and sold it again for 9 dollars a yard ; how much did he 
gain hy the hargain ? 

52. A man hought 8 harrels of flour for 40 dollars ; 
for how much must he sell it per barrel to gain 16 dol- 
lars? 

[How much must he sell the whole for in order to gain 16 
dollars ? how much is this per barrel ?] 

53. A man bought 5 firkins of butter at 7 dollars a 
firkin ; for how much must he sell it per firkin to gain 
10 dollars ? 

54. A man gave 35 cents for his breakfast, which was 
5 eighths of what he gave for his dinner ; what did he 
give for his dinner ? 

55. A ship's crew of 6 men have provision for 3 
months ; how many months would it last 1 man ? 

56. A %hip's crew have provision sufficient to last 1 
man 27 months ; how long would it last 9 men ? 

57. A ship's crew have provision sufficient to last 3 
men 10 months ; how long would it last 5 men ? 

[How long will it last 1 man ? 5 men ?] 

58. A man built 40 rods of wall in 18 hours; how 
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long would it have taken another man who can build 9 
rods while the first builds 5 ? Answer : 10 hours. 

59. A boy gave away 2 apples and 1 half, which was 
1 fourth of all he had ; how many had he ? 

60. A man gave away 3 dollars, which was 2 fifths of 
all the money he had ; how much had he ? 

61. A man sold a cow for 35 dollars, which was 4 
fifths of what she cost him ; how much did he lose by 
the bargain ? 

Answer : He lost 1 fifth of the cost ; if 35 dollars is 
4 fifths, 1 fifth is 1 fourth of 35, or y dollars, which is 
82 dollars. Therefore he lost $8}. 

62. A man sold a piece of cloth for 37 dollars, which 
was 9 eighths of what it cost him ; how much did he 
gain by the bargain ? 

63. There is a pole 3 fifths under water, and 7 feet 
out of the water ; how long is the pole ? 

64. A man sold a piece of cloth for 47 dollars, by 
which bargain he lost 2 ninths of what the cloth cost 
him ; how much did it cost him, and how much did he 
lose ? 

65. If a staff 5 feet long casts a shadow 4 feet long 
at 4 o'clock in the afternoon, what is the length of a pole 
that casts a shadow 67 feet long at the same time ? 

66. If in 1 hour 53 gallons of water run into a cis- 
tern which will hold 97 gallons, and 44 gallons run out, 
in what time wiU it be filled ? 

67. A man bought 9 oranges for 6 cents and 2 sev- 
enths apiece, and sold them for 67 cents ; what did he 
gain by the bargain ? 

68. A man bought 10 yai*ds of broadcloth for 70 dol- 
lars ; how must he sell it per yard in order to gain 14 
dollars ? 

69. If, when the days are 12 hours long, a*man per- 
forms a journey in 3 days, how many hours is he in per- 
forming it ? 

70. If a man performs a journey in 36 hours, how 
many days would he be in performing it when the days 
are nine hours long ? 
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71. If, when the days are 11 hours long, a man can 
perform a journey m 5 days, in how many hours will 
he perform it ? in how many days when the days are 9 
hours long ? 

72. What number added to 2 fifths of 33 will make 
the number 17 ? 

73. How many yards of cloth, 1 quarter of a yard 
wide, will line 10 yards, 3 quarters wide ? 

74. 8 yards of cloth, 1 quarter wide, are equal to hovf 
many yards, 4 quarters wide ? 

75. How many yards of cloth, 3 quarters wide, are 
equal to 7 yards, 5 quarters wide ? 

Answer : 7 yards, 5 quarters wide, is the same as 7 
times 5, or 35 yards, only 1 quarter wide ; 35 yards, 
1 quarter wide, is the same as ^-, or 11§ yards, 3 quar- 
ters wide. 

76. How many yards of cloth, 6 quarters wide, are 
equal to 37 yards, 4 quarters wide ? 

77. If a piece of cloth, 5 quarters wide, be worth 37 
dollars, what is a piece of the same length, 3 quarters 
wide, worth ? 

78. If cloth, 4 quarters wide, is worth 8 dollars a yard, 
what is 1 yard of the same kind of cloth, 5 quarters 
wide, worth ? 

79. A man sold 8 yards of cloth for 3f dollars a yard ; 
what did it come to ? 

80. A man sold a horse for 76 dollars, which was f of 
what it cost him ; how much did it cost him ? 

81. A man sold f of a gallon of molasses for 40 cents ; 
what was that a gallon ? 

82. If it will take 1| yard of cloth to make a coat, 
how many yards will it take to make 7 coats ? 

83. If 1 horse consumes 3^ bushels of oats in 2 days, 
how much would 2 horses consume in 5 days ? 

84. If, when the days are 9^ hours long, a man per- 
forms a journey in 10 days, in how many days would he 
perform it when the days are 12 hours long ? 

85. A man sold 8 yards of cloth for 7f dollars a yard, 
and received 8 firkins of butter at 6§ dollars a firkin ; 
how much was then due him ? 
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86. Two men are 38 miles apart, and are traveling 
towards each other, one at the rate of 3 miles an hour, 
the other at the rate of 2 miles ; how much do they ap- 
proach each other in an hour ? how much in 2 hours ? 
In how many hours will they meet ? How far will each 
have traveled at the time of meeting ? 



B. 

1. Twenty-five are how many times 3? 7? 2? 6? 
9? 4? 8? 5? 10? 

2. Thirty are how many times 10 ? 2? 3? 7? 9? 6? 
5? 4? 8? 

3. Thirty-three are how many times 6? 8? 7? 4? 
9? 5? 10? 3? 

4. Twenty-six are how many times 9? 4? 7? 3? 8? 
5 ? 6 ? 10 ? 

5. Thirty-five are how many times 5? 6? 3? 7? 9? 
10 ? 4 ? 8 ? 

6. Thirty-eight are how many times 8? 6? 3? 9? 

5 ? 4 ? 7 ? 10 ? 

7. Thirty-four are how many times 7? 3? 9? 10? 
6? 8? 4? 5? 

8. Thirty-six are how many times 8? 9? 4? 5? 3? 

6 ? 7 ? 10 ? 

9. Forty are how many times 8? 10? 6? 4? 3? 9? 
6? 7? 

10. For forty-seven cents, how many pounds of fish 
can be bought at 6 cents a pound ? how many pounds at 
8 cents ? how many at 9 cents ? how many at 3 cents ? 
how many at 5 cents ? how many at 4 cents ? how many 
at 7 cents ? how many at 10 cents a pound ? 

11. Forty-seven are how many times 6? 8? 9? 3? 
6? 4? 7? 10? 

12. Forty-three are how many times 9? 8? 7? 6? 
4? 3? 5? 10? 

13. Forty-five are how many times 10? 8? 3? 6? 4? 
7? 5? 9? 

14. Forty-nine are how many times 6? 10? 5? 9? 
4? 8? 7? 
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15. Fifty-three are how many times 8? 5? 6? 4? 7? 
9? 10? 

16. Fifty-seven are how many times 9? 7? 10? 6? 
5? 8? 4? 

17. Fifty-five are how many times 6 ? 4? 8? 10? 9? 
7? 5? 

18. Forty-eight are how many times 7? 5? 9? 4? 
6? 8? 10? 

19. Fifty-four are how many times 6? 9? 6? 4? 7? 
10? 8? 

20. Forty-four are how many times 4? 6? 9? 7? 5? 
8? 10? 

21. Fifty-eight are how many times 7? 6? 8? 4? 9? 
5? 10? 

22. Forty-six are how many times 8? 10? 4? 6? 9? 
7?6? 

23. Fifty are how many times 9? 6? 4? 10? 8? 
6? 7? 

24. Fifty-nine are how many times 4? 8? 7? 6? 10? 
9? 5? 

25. Sixty-four are how many times 7? 6? 8? 10? 
6? 9? 

26. Sixty-eight are how many times 6? 8? 9? 7? 
10? 5? 

27. Fifty-two are how many times 4 ? 6? 8? 10? 5? 
7? 9? 

28. Sixty-three are' how many times 5? 4? 6? 10? 
9? 7? 8? 

29. Sixty-two are many times 4? 10? 9? 7? 8? 
6? 6? 

30. Seventy-three are how many times 10? 7? 8? 6? 
5? 9? 

31. Seventy-five are how many times 7? 8? 10? 6? 
6? 9? 

32. If you had sixty-seven dollars, how many barrels 
of flour could you buy at 5 dollars a barrel ? how many 
at 7 dollars a barrel ? how many at 6 dollars a barrel ? 
how many at 8 dollars a barrel ? how many at 10 dol- 
lars a barrel ? how many at 9 dollars a barrel ? 
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33. SixtyHseven are how many times 6? 7? 6? 8? 
10? 9? 

34. Seventy-four are how many times 10? 7? 8? 6? 
5? 9? 

35. Sixty are how many times 9? 10? 6? 4? 7? 
6? 8? 

36. Seventy-two are how many times 5? 7? 6? 8? 
10? 9? 

37. Sixty-five are how many times 5? 10? 8? 6? 
7? 9? 

38. Sixty-one are how many times 4? 5? 7? 6? 8? 
10? 9? 

39. Seventy-nine are how many times 10 ? 9 ? 8 ? 
6? 6? 

40. Seventy are how many times 9? 6? 6? 8? 7? 
10? 

41. Eighty-two are how many times 10 ? 7 ? 8 ? 
6?9? 

42. Sixty-six are how many times 9? 5? 6? 7? 
10? 8? 

43. Eighty are how many times 10? 7? 6? 8? 9? 

44. Sixty-nine are how many times 9? 6? 7 ? 10? 
8? 6? 

45. Eighty-one are how many times 10 ?6? 8? 7?9? 

46. Seventy-six are how many times 9 ? 5 ? 10 ? 6 ? 
7? 8? 

47. Eighty-three are how many times 10 ? 6 ? 7 ? 
9?8? 

48. Seventy-one are how many times 9? 6? 7? 6? 
8? 10? 

49. Eighty-four are how many times 10 ? 6 ? 8 ? 
6? 7? 

50. Seventy-seven are how many times 9? 7? 6? 10? 
8? 6? 

51. Eighty-five are how many times 10?8?7?6?9? 

52. Ninety are how many times 9? 10? 6? 7? 8? 

53. Eighty-six are how many times 10?9?6?7?8? 

54. Ninety-four are how many times 9 ? 10 ? 8 ? 
6? 7? 
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55. EightyHseven are how many times 10 ? 9 ^ 7 ? 
6? 8? 

56. Ninety-two are how many times 9? 6? 7? 8? 

57. Eighty-eight are how many times 10 ? 9 ? 8 ? 
6? 7? 

58. Ninety-five are how many times 9 ? 10 ? 6 ? 
8? 7? 

59. Eighty-nine are how many times 10 ? 9 ? 6 ? 
7? 8? 

60. Ninety-eight are how many times 10 ? 9 ? 8 ? 
6? 7? 

61. One hundred are how many times 6 ? 10 ? 8 ? 
9? 7? 

62. Ninety-three are how many times 10 ? 6 ? 9 ? 
8? 7? 

63. Ninety-nine are how many times 7? 10? 8? 
6? 9? 

64. Ninety-six are how many times 9.*^ 8? 7? 6? 

65. Ninety-seven are how many times 10 ? 9 ? 6 ? 
7? 8? 

66. At 8 shillings for 4 Ihs., what would 10 Ihs. cost ? 

67. If a man consumes 1 Ih. and 3 oz. of meat in a 
day, how much would he consume in a week ? 

68. If a man spends 2f dollars in a day, how much 
would he spend in a week ? 

69. If a man travels 3f miles in an hour, how far 
would he travel in 3 hours ? how far in 7 hours ? how 
far in 12 hours ? 

70. If 2 men, A and B, start from the same place, 
0, and travel in opposite directions, A at the rate of 3f 
miles in an hour, and B at the rate of 4^ miles, how far 
apart will they be at the end of 1 hour ? how far at the 
end of 2 hours ? how far at the end of 3 hours ? how far 
at the end of 7 hours ? 

This figure shows the relative positions of the two 

men A and B at the end of 1 hour : 

B O A 

H V \ 1 « 1 H 1 

4| miles. 3| miles. 
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71. Two men start from the same place, and travel 
the same way ; one at the rate of 4| miles in an hour, 
the other at the rate of 4f miles in an hour ; how far 
apart will they be at the end of 1 hour ? how far in 2 
hours ? how far in 5 hours ? how far in 10 hours ? how 
far in 3 days, if they travel 10 hours in a day ? 

72. How many yards of cloth, at $5 a yard, must be 
given for 8 barrels of flour at $7 per barrel ? 

73. What part of a month is 1 week? 2 weeks? 3 
weeks ? 

74. What part of a year is 1 month ? 2 months ? 3 
months ? 4 months ? 5 months ? 6 months ? 7 months ? 

8 months ? 9 months ? 10 months ? 11 months ? 

75. What part of 1 month is 1 day ? 3 days ? 7 days ? 
16 days ? 18 days ? 20 days ? 24 days ? 27 days ? 

76. If 6 bushels of oats will keep 7 horses a week, 
how many bushels will it take to keep 12 horses the 
same time ? 

77. If you give 7 men 2 J bushels of corn apiece, how 
many bushels will it take ? 

78. A man who had failed in trade was able to pay 
his creditors only 40 cents on a dollar ; how much would 
he pay on 2 dollars? how much on 3 dollars? how 
much on 7 dollars ? how much on 10 dollars ? 

79. A man who has failed in trade is able to pay only 

9 shillings on a pound ; how much would he pay on a 
debt of 2 pounds ? how much on 3 pounds ? how much 
on 12 pounds ? 

80. A man who has failed in trade is able to pay only 
62 cents on a dollar ; how much would he pay on a debt 
of 7 dollars ? 

81. If 6 dollars' worth of provisions will serve 3 men 
6 days, how many days will it serve 1 man ? how many 
days will it serve 2 men ? how long will it serve 8 men ? 

82. If 10 dollars' worth of provisions will serve 7 men 
4 days, how many days will it serve 1 man ? 9 men ? 

83. If 12 dollars' worth of provisions will serve 8 men 
3 days, how many men would it serve 1 day ? how many 
2 days ? how many 8 days ? 
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84. If 11 dollars' worth of provisions will serve 6 
men 8 days, how many men will it serve 4 days ? 

85. If 8 dollars' worth of provisions will serve 7 men 

5 days, how many days would 16 dollars' worth of pro- 
visions last 4 men ? 

86. If 1 peck of wheat affords 11 eight-cent loaves, 
how many ten-cent loaves will it afford ? 

87. A man having hired some men and some boys, 
agreed to give each man $3, and each boy $2 ; how 
much would it take to pay a man and a boy ? how much 
2 men and 2 boys ? how much 7 men and 7 boys ? 

88. A man paid $18 to his laborers : he gave to every 
man $2, and to every boy $1 ; the number of men and 
boys was equal ; how many were there of each ? 

89. A gentleman paid 50 shillings to his laborers ; he 
gave to every man 8 pence, and to every boy 4 pence ; 
the number of men and boys was equal ; how many 
were there of each ? 

Solution : Every man has a boy to help him ; each 
man and boy receive together 8 pence + 4 pence, or 12 
pence, which is 1 shilling. 50 shillings, then, will pay 
50 men and 50 boys. 

90. Two men bought a bushel of corn: one gave 1 
shilling, the other 2 shillings ; what part of the whole 
did each pay ? What part of the corn must each have ? 

[The whole bushel cost 3 shillings, and one man paid } of 
this, and the other ^.] 

91. Two men bought a barrel of flour for 8 dollars : 
one gave 3 dollars, the other 5 dollars ; what part did 
each pay ? and what part must each have ? 

92. Three men, A, B, and C, hired a garden : A paid 

6 dollars, B 5 dollars, and C 9 dollars ; how much did 
they all pay ? What part of the whole did each pay ? 
They sold the produce for 40 dollars ; what part of it 
did each have ? How much did each gain ? 

[The rent of the garden was f6-|-f5+^9, or $20. So that 
A should have ^ of the profits, B -j^, and C |^.] 

93. Two men hired a pasture for $58 ; one put in 7 
horses, and the other 3 horses ; what had each to pay ? 
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94. Three men, Smith, Jones, and Robinson, com- 
menced trade together ; they put in money in the fol- 
lowing proportion : Smith $3 as often as Jones put in 
$4, and as often as Robinson put in $5 ; they gained 
$87 ; what was each man's share of the gain ? 

[Smith put in A of the whole capital, and should have -^ 
of the profits. Jones put in ^^ of the capital, and Robin- 
son A.] 

95. Two men hired a pasture for 32 dollars ; the first 
put in 3 sheep for 4 months, the second put in 4 sheep 
for 5 months ; how much ought each to pay ? 

[Three sheep for 4 months is the same as 12 sheep for 1 
month ; 4 sheep for 5 months the same as 20 sheep for 1 
month. This question is therefore the same as if 1 man put 
in 12 sheep, and the other 20 sheep.] 

96. Two men, A and B, traded in company : A put 
in $1 for 4 months, and B $2 for 3 months, and they 
gained 90 cents ; how many cents must each have ? 

97. Three men, A, B, and C, traded in company, and 
put in money in the following proportions : A put in 4 
dollars as often as B put in 3, and as often as C put in 

2 ; A's money was in 2 months, B*s 3 months, and C's 4 
months, and they gained 100 dollars ; what was each 
one's share ? 

[$4 for 2 months is the same as $8 for 1 month ; $3 for 

3 months is the same as $9 for 1 month ; and $2 for 4 months 
is the same as $8 for 1 month.] 

98. Two men, A and B, traded in company : A put 
in 2 dollars as often as B put in 3 ; A's money was em- 
ployed 7 months, and B's money 5 months : they gained 
58 dollars ; what was each man's share of the gain ? 

99. Three men, A, B, and C, traded in company, and 
put in money in the following proportions : A put in 2 
dollars as often as B put in 4, and as often as C put in 
6. B's money was in twice as long as C's, and A's two 
times as long as B's ; they gained 88 dollars ; what was 
each one's share of the gain ? 

[A's money was in 4 times as long as C's. It is the same 
as if A had put in $8, B $8, and C ^6, all for the same time. 
A must have ^j B ^, and Q -fyoi $88. 
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C. 

[Interest is a reward or premium allowed by a debtor to a 
creditor for the use of money. The usual interest for 1 year, 
and that which is established by law in twenty-three of the* 
States of this Union, is 6 cents on a dollar, 6 dollars on a 
hundred dollars, or, in fine, j^ of the sum, whatever be the 
denomination. It is called 6 per cent., that is, 6 on the hun- 
dred, because it is always reckoned by the hundred. So 3 
per cent., 4 per cent., etc., signify yf^^, A-^, etc., or so much 
on the hundred. The teacher can vary the examples to illus- 
trate the different rates per cent.] 

• 

1. The interest of 1 dollar being 6 cents for 1 year, 
what is the interest of 7 dollars for the same time? 
What is the interest of $10 ? of $15 ? of $20 ? of $30 ? 
of $60 ? of $75 ? of $100 ? of $118 ? 

2. If the interest of 1 dollar is 6 cents for 1 year, 
what would it be for 2 years ? What would be the in- 
terest of $8 for two years ? of $17 ? of $43 ? 

3. If the interest of 100 dollars is 6 dollars for a 
year, what would be the interest of 50 dollars for the 
same time ? of 2 hundred ? of 3 hundred ? of 4 hundred ? 
of 1 hundred and 50 ? of 2 hundred and 50 ? 

4. If the interest of 100 dollars is 6 dollars for 1 
year, what would it be for 6 months ? for 3 months ? for 
4 months ? for 8 months ? for 9 months ? for 1 month ? 
for 2 months ? for 5 months ? for 7 months ? for 10 
months ? for 11 months ? 

5. What is the interest of 100 and 32 dollars for 2 
years, at 6 per cent. ? 

6. What is the interest of 300 dollars for 1 year and 

6 months, at 6 per cent. ? 

7. What is the interest of 1 dollar for 6 months, at 6 
per cent. ? what for 2 months ? what for 1 month ? what 
for 3 months ? 4 months ? 5 months ? 7 months ? 9 
months ? 11 months ? 

8. What is the interest of 57 dollars for 1 year and 

7 months, at 6 per cent. ? 

Solution : TTie interest of 50 dollars for 1 year and 
6 months is 4 doUars and 50 cents, and for 1 month it is 
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25 cents. The interest of 7 dollars for 19 months (the 
interest of a dollar is ^ of a cent a month) is 66^ cents. 
The whole amounts to 5 dollars and 41^ cents. 

9. What is the interest of 200 and 67 dollars for 1 
year and 4 months, at 6 per cent. ? 

SoltUian : The interest of 200 dollars for 1|^ years is 
16 dollars. The interest of 67 dollars is 67 cents for 
every 2 months; for 16 months it will he 8 times 67 
cents, which are 5 dollars and 36 cents. The whole in- 
terest is 21 dollars and 36 cents. 

10. If the interest for 1 year is 6 per cent, what would 
he the per cent, for 2 years ? for 3 years ? for 6 months ? 
for 2 months? for 1 month? for 4 months? for 5 
months ? for 7 months ? for 8 months ? for 9 months ? 

11. If the interest for 2 months or 60 days "* is 1 per 
cent., what would he the per cent, for 20 days ? what for 
40 days ? what for 15 days ? what for 45 days ? what 
for 12 days ? what for 10 days ? what for 5 days ? 

12. What is the interest of 100 and 37 dollars for 20 
days? 

Solution : The interest of 100 dollars for 60 days is 
1 doUar, and for 20 days is ^ of a dollar, or 33^ cents. 
The interest of 37 dollars for 60 days is 37 cents, and 
for 20 days ^ of 37 cents, or 12J cents. The whole in- 
terest is 33^ + 12^ cents, or 45f cents. 

13. A can do a piece of work in 2 days ; how much 
of it can he do in 1 day ? 

14. B can do a piece of work in 4 days ; how much 
of it can he do in 1 day ? 

15. If A can do ^ of a piece of work in 1 day, and 
B can do ^ of it in 1 day, how much would hoth do in a 
day ? How long would it take them hoth together to do 
the whole ? 

Solution : They would hoth together do f of the work 
in 1 day, and it would take them ^ of a day to do the 
other J. Answer : li days. 

16. If 1 man can do a piece of work in 2 days, and 
another in 3 days, how much of it would each do in a 

* In computing interest, a month is usually regarded as 30 days. 
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day ? How much would both together do ? how long 
would it take them both to do the whole ? 

17. A cistern has 2 pipes ; the first will fill it in 3 
hours, the second in 6 hours ; how much of it would 
each fill in an hour ? How much would both together 
fill ? How long would it take them both to fill it ? 

18. A man and his wife found by experience that, 
when they were both together, a bushel of meal would 
last them only 2 weeks ; but when the man was gone 
it would last his wife 5 weeks ; how much of it did both 
together consume in 1 week ? What part did the woman 
alone consume in 1 week? What part did the man 
alone consume in 1 week ? How long would it last the 
man alone ? 

Solution : They both together consume ^ of a bushel 
in a week, but the woman alone consumes only ^ of a 
bushel in a week. That is, they both together consume 
•]f|f in a week, but the woman alone only -^ ; conse- 
quently, the man alone would consume -^, and a bushel 
would last him 3^ weeks. 

19. If 1 man could build a piece of wall in 5 days, 
and another man could do it in 7 days ; how much of it 
could each do in 1 day ? How many days would it take 
them both to do it ? 

20. A cistern has 3 pipes ; the first would fill it in 
3 hours ; the second in 6 hours ; the third in 4 hours ; 
what part of the whole would each fill in 1 hour? and 
how long would it take them all to fill it, if they were 
all running at once ? 

21. A and B together can build a boat in 8 days, and 
with the assistance of C they can do it in 5 days ; how 
much of it can A and B buHd in 1 day ? How much of 
it can A, B, and C build in 1 day ? How much of it 
can C alone build in 1 day ? How long would it take 
C to build it alone ? 

Solution : A and B can build ^ of it in 1 day ; A, B, 
and C can build j^ of it in 1 day ; the difference between 
^ and J is ^ ; therefore C can build ^ of it in 1 day, 
and it would take him 13^ days to build it alone. 
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22. Suppose I should line 8 yards of broadcloth, which 
is 1^ yards wide, with alpaca which is f of a yard wide ; 
how many yards of the alpaca will hne 1 yard of the 
broadclotii ? How many yards will line the whole ? 

23. If 7 yards of cloth cost 13 dollars, what will 10 
yards cost ? 

24. If the wages of 25 weeks come to 75 dollars, 
what will be the wages of 7 weeks ? 

25. If 8 tons of hay will keep 7 horses three months, 
how much will keep 12 horses the same time ? 

26. If a staff 4 feet long casts a shadow 6 feet long, 
what is the length of a pole that casts a shadow of 58 
feet at the same time of day ? 

[As many times 4 as 6 is contained in 58.] 

27. If a stick 8 feet long casts a shadow 2 feet in 
length, what is the height of a tree which casts a shadow 
of 42 feet at the same time of day ? 

28. At 6 dollars per week, how many months' board 
can I have for 100 dollars ? 

29. A ship has sailed 24 miles in 4 hours ; how long 
will it take her to sail 150 miles at the same rate ? 

30. 30 men can perform a piece of work in 20 days ; 
how many men will it take to perform the same work in 
8 days ? 

31. 17 men can perform a piece of work in 25 days ; 
in how many days would 5 men perform the same 
work? 

32. A hare has 76 rods the start of a greyhound, but 
the greyhound runs 15 rods to 10 of the hare ; how 
many rods must the greyhound run to overtake the 
hare? 

[The greyhound mast gain 76 rods ; he has to run 15 rods 
in order to gain 5 ; therefore, in order to gain 76 rods, he 
must run as many times 15 rods as 5 is contained iu 76.] 

33. A garrison has provisions for 8 months, at the 
rate of 15 ounces per day ; how much must be allowed 
per day, in order that the provisions may last 11 
months ? 

[Find how much they might eat in a day, in order to make 
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it last 1 month, and then it will be easy to find how much 
they may eat in a day, to make it last 11 months.] 

34. If 8 men can build a wall 15 rods in length in 10 
days, how many men will it take to boild a wall 45 rods 
in length in 5 days ? 

35. If 4 bushels of wheat afford 60 ten-cent loaves, 
how many eight-cent loaves may be obtained from it ? 

36. Said Harry to Dick, ^^ My pnrse and money to- 
gether are worth $16, but the money is worth 7 times as 
much as the purse." How much money was there in 
the purse ? and what was the value of the purse ? 

[The money is 7 parts of the whole, and the parse one 
part ; consequently the money is \ and the purse \ of 16.] 

37. A man being asked the price of his horse, an^ 
swered, that his horse and saddle together were worth 
100 dollars, but the horse was worth 9 times as much as 
the saddle ; what was each worth ? 

38. A man having a horse, a cow, and a sheep, was 
asked what was the value of each. He answered, that 
the cow was worth twice as much as the sheep, and the 
horse 3 times as much as the sheep, and that all together 
were worth 120 dollars ; what was the value of each ? 

39. A man bought an apple, an orange, and a melon 
for 21 cents ; for the orange he gave twice as much as 
for the apple, and for the melon he gave twice as much 
as for the orange ; how much did he give for each ? 

[He gave one part for the apple, 2 parts for the orange, 
and 4 parts for the melon. These make 7 parts. The apple 
3 cents, the orange 6 cents, and the melon 12 cents.] 

40. If 80 dollars' worth of provisions will serve 20 
men 24 days, how many days will 100 dollars' worth 
of provisions serve 30 men ? 

41. There is a pole ^ and ^ under water, and 10 feet 
out ; how long is the pole ? 

42. In an orchard of fruit trees, ^ of them bear ap- 
ples, ^ of them bear plums, \ of them pears, 7 of them 
peaches, and 3 of them cherries ; how many trees are 
there in the whole, and how many of each sort ? 

43. A farmer being asked how many sheep he had, 
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answered, ihat he had them in 4 pastures ; in the first 
he had ^ of his flock ; in the second \ ; in the third ^ ; 
and in the fourth 15 ; how many sheep had he ? 

44. A man driving his geese to market, was met hy 
another, who said, " Good-morrow, master, with your 
hundred geese ; " says he, ^^ I have not a hundred ; but 
if I had half as many more as I now have, and two 
geese and a half, I should have a hundred." How many 
had he? 

[If to a number half of itself be added, the sum is f of 
that number ; hence subtract 2^ from 100, and the remainder 
is } of the number of geese that he had.] 

45. What number is that, to which if its half be added 
the sum will be 60 ? 

46. What number is that, to which if its third be 
added the sum will be 48 ? 

47. What number is that, to which if its fifth be 
added the sum wiU be 54 ? 

48. What number is that, to which if its half and its 
third be added the sum will be 55 ? 

49. A man being asked his age, answered, that if its 
half and its third were added to it, the sum would be 
77 ; what was his age ? 

SThis must be reduced to 6th8. 1 half is f , and ^ is }, 
the number itself is |. If, therefore, to the whole num- 
ber its half and its third be added, the sum will be ^; hence, 
77 is ^ of the number.] 

50. What number is that which, being increased by 
its half, its fourth, and eighteen more, wiU be doubled ? 

SI is f ; thei'ef ore, if to a number \ and ^ of itself be 
ed, tne whole number will be I ; but when 18 more is 
added to ^, the first number is doubled, and the result is \ ; 
therefore 18 is ^ of the number.] 

51. A boy being asked his age, answered, that if ^ 
and ^ of his age, and 20 more, were added to his age, 
the sum would be 3 times his age ; what was his age ? 

52. A man being asked how many sheep he had, an- 
swered, that if he had as many more, ^ as many more, 
and 2^ sheep, he should have 100 ; how many had he ? 
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WARREN COLBURN. 

[A brief sketch of hia life, principctUy taken from Barnard's " Jour- 
nal of Education," vol. ii., 1856, to which the reader is rtferred 
for more detailed information.] 

Warren Colburn was bom March 1, 1793, in the part 
of Dedham, Mass., called Pond Plain. His father was a 
farmer and the son was early required to do a boy's work 
on the farm. Warren showed, when quite young, a taste for 
arithmetic, in the study of which he was much encouraged 
by his father. 

From 1810 to 1815 he worked on machinery at Pawtucket, 
R. I., and at Plymouth, Mass. What little schooling he had 
thus far received had been at the district school, and prin- 
cipally in the winter. 

In the suumier of 1815, at the age of twenty-two and a half 
years, he began to fit for Harvard College, which he entered in 
1817 and from which he was graduated in 1820. He was con- 
sidered by his classmates to be by far the best mathematician 
in the class. While in college he taught school in the win- 
ter months in Boston, in Leominster, and in Canton. 

From 1820 to 1823 he successfully taught a private school 
in Boston. In 1821 was published his ** First Lessons in Intel- 
lectual Arithmetic," in regard to which he is said to have re- 
marked that the pupils who were under his tuition made the 
book for him, and that he had only given attention to the 
questions they asked. 

We quote the following paragraph from Barnard's "Journal 
of Education " referred to above, page 302. 

*' Thus the ' First Lessons ' worked its way ^^radually to notice and 
favor, — a book which has enjoyed a more enviable success than any 
other school-book ever published in this country, and the merits of 
which are now universally acknowledged to be equal to its success. 
It has been said to be * the only faultless school-book that we have.' 
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It has certainly wrought a great change in the manner of teaching 
arithmetic. 

** Its system is received wherever the book is known. It has no com- 
petitors, except in the profits of sale, in the shape of imitations ; and 
that these have been numerous is altogether to its credit. Such a 
man as George B. Emerson, after twelve years' constant use of it, long 
ago pronounced it the most valuable school-book that has made its 
appearance in this country. And Thomas Sherwin, Esq., of the Boston 
High School, calls it not only the best in this country out the best in 
the world. Its use is believed to be nearly commensurate with that 
of the English language, and it has been translated into other tongues. 
It has been stated that nfty thousand copies of Colburn's * First Les- 
sons ' are annually used in Great Britain : and its sale in this country is 
about one hundred thousand per annum. About two millions of 
copies have been sold since its first publication in this country. '^ 

This waA written in 1856; since then the *^ First Lessons " 
has been so extensively used that there is to-day probably no 
book by an American author that is more widely known. 

In 1823 he was appointed Superintendent of the Boston 
Manufacturing Company's Works at Waltham, Mass., — one 
of the first establishments in the country for the manufacture 
of cotton goods. The mechanical genius which he here dis- 
played in applying power to machinery, together with his 
great administrative ability, led to his appointment in 1824 
as Superintendent of the Lowell Merrimac Manufacturing 
Company at Lowell, Mass. 

For several years he delivered gratuitous lectures on the 
Natural History of Animals, Light, Electricity, the Seasons, 
Hydraulics, Eclipses, etc. ; his knowledge of machinery en- 
abled him admirably to illustrate these lectures by models of 
his own construction ; and his successful experiments and 
simple teaching added much to the practical knowledge of 
his operatives. 

He proposed to occupy the space hetween the common 
schools and the college halls by carrying, so far as might be 
found practicable, the design of the Kumford Lectures of 
Harvard into the community of the actual workers of com- 
mon life. 

His " Algebra upon the Inductive Method of Instruction " 
appeared in 1825, and his '' Sequel to Intellectual Arithme- 
tic" in 1826; he regarded the Sequel as a book of more 
merit and importance than the ^ First Lessons." 

He also published a series of selections from Miss Edge- 
worth's stories, in a suitable form for reading exercises for 
the younger classes of the Lowell schools, in the use of 
which the teachers were carefully instructed. 



Warren CoUnim. 207 

In May, 1827, he was elected a fellow of the American 
Academy of Sciences. For several years he was a member 
of the Examining Conmiittee for Mathematics at Harvard 
College. 

He was a member of the superintending school committee 
of Lowell; and so busy were he and his co-workers, that they 
were repeatedly obliged to hold their meetings at six o'clock 
in the morning. 

Warren Coftum seems to have been ardently admired — 
sLlmost revered — by the teachers who have understandingly 
used his " First Lessons." We quote below a few sentences 
from some of his admirers : — 

** I regard Mr. Colbiim as the great benefactor of his age, with re- 
spect to the proper development of the mathematical powers. Pesta- 
lozzi, indeed, first conceived the plan; but Mr. Colburn realized the 
plan, popularized it, and rendered it capable of being applied by the 
humblest mediocrity." — Mr. Thomas Sherwim, former ly PrincipeU 
of the Boston Hitjh School. 

" ' Colbnm's First Lessons ' have undoubtedly done more to improve 
the methods of teaching, not only of numbers, but of language and 
other branches, than any other school-book published during the last 
half century. 

** The method of * Practice before Theory ' so earnestly contended 
for by Mr. Herbert Spencer, and all writers on education, was for the 
first time, in this country, embodied in the works of Colbum." — Mr. 
B. F. Tweed, recently a Supervisor of Bostofi Schools. 

" * Colbum*8 First Lessons " is regarded by all intelligent educators 
as the greatest educational work mat has appeared in this country 
during the present century. Its influence has not been confined to the 
mathematical branches of instruction, it has extended to all ; nor do I 
believe that there has been any essential improvement made upon Col- 
bum in the numberless elementary works that have appeared." — Mr. 
Elbridoe Smith, Master of the Dorchester High School. 

There has been no teacher to whom the educators of the 
past fifty years have been so ready to accord hearty and en- 
thusiastic praise. 

In personal appearance Mr. Colburn was decidedly pleas- 
ing. His height was five feet ten, and his figure was well 
proportioned. His face was one not to be forgotten; it in- 
dicated sweetness of disposition, benevolence, intelligence, and 
refinement. His mental operations were not rapid, and it 
was only by great patience and long-continued thought that 
he achieved his objects. He was not fluent in conversation, 
his hesitancy of speech, however, was not so great when with 
friends as with strangers. The tendency of his mind was 
toward the practical in knowledge; his study was to sim- 
plify science, and to make it accessible to common minds. 
He died September 13, 1833, at the age of forty years. 
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PREFACE TO THE FIRST EDITION (1821). 

As soon as a child begins to use his senses, nature continu- 
ally presents to his eyes a variety of objects; and one of the 
first properties which he discovers is the relation of number. 
He intuitively fixes upon unity as a measure, and from this 
he forms th^ idea of more and less; which is the idea of 
quantity. 

The names of a few of the first numbers are usually learned 
very early; and children frequently learn to count as far as 
a hundred before they learn their letters. 

As soon as children have the idea of more and less, and 
the names of a few of the first numbers, they are able to 
make small calculations. And this we see them do every- 
day about their playthings, and about the little afiEairs which 
they are called upon to attend to. The idea of more and less 
implies addition; hence they will often perform these opera- 
tions without any previous instruction. If, for example, one 
child has three apples, and another five, they will readily tell 
how many they both have; and how many one has more than 
the other. If a child be requested to bring three apples for 
each person in the room, he will calculate very readily how 
many to bring, if the number does not exceed those he has 
learnt. Again, if a child be requested to divide a number of 
apples among a certain number of persons, he will contrive a 
way to do it, and will tell how many each must have. The 
method which children take to do these things, though always 
correct, is not alwavs the most expeditious. 

The fondness which children usually manifest for these ex- 
ercises, and the facility with which they perform them, seem 
to indicate that the science of numbers, to a certain extent, 
should be among the first lessons taught to them. 

To succeed in this, however, it is necessary rather to furnish 
occasions for them to exercise their own skill in performing 
examples, than to give them rules. They should be allowed 
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to pmsae their own metluMl first, and then thej slionld be 
made to observe and explain it; and if it was not the best, 
some improvement should be suggested. By following this 
mode, and making the examples graduaUy increase in diffi- 
culty, experience proves, that at an early age children may 
be taught a great variety of the most useful combinations of 
numbers. 

Few exercises strengthen and mature the mind so much as 
arithmetical calculations, if the examples are made suffi- 
ciently simple to be understood by the pupil; because a regu- 
lar though simple process of reasoning is requisite to perform 
them, and the results are attended with certainty. 

The idea of number is first acquired by observing sensible 
objects. Having observed that this quality is common to all 
things with which we are acquainted, we obtain an abstract 
idea of number. We first make calculations about sensible 
objects; and we soon observe that the same calculations will 
apply to things very dissimilar; and finally, that they may 
be inade without reference to any particular things. Hence, 
from particulars, we establish general principles, which serve 
as the basis of our reasonings, and enable us to proceed, step 
by step, from the most simple to the more complex opera- 
tions. It appears, therefore, that mathematical reasoning 
proceeds as much upon the principle of analytic induction, as 
that of anv other science. 

From the above observations, and from his own experience, 
the author has been induced to publish this treatise ; in which 
he has pursued the following plan, which seemed to liim the 
most agreeable to the natural progress of the mind. 

GENERAL VIEW OF THE PLAN. 

Every combination commences with practical examples. 
Care has been taken to select such as will aptly illustrate the 
combination, and assist the imagination of the pupil in per- 
forming it. In most instances, immediately after the practi- 
cal, abstract examples are placed, containing the same num- 
bers and the same operations, that the pupil may the more 
easily observe the connection. The instructor should be 
careful to make the pupil observe the connection. After 
these are a few abstract examples, and then practical ques- 
tions again. 

The examples are to be performed in tlie mind, or by 
means of sensible objects, such as beans, nuts, etc. The 

U 
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pupil should first perform the examples in his own way, and 
then be made to observe and tell how he did them, and why 
he did them so.* f 

When the pupU is made familiar with aU the principles 
contained in this book, he will be able to perform all exam- 
ples in which the numbers are so small that the operations 
may be performed in the mind. Afterwards he has only to 
learn the application of figures to these operations, and his 
knowledge of arithmetic will be complete. 

The foUowing are some of the principal difficulties which a 
child has to encounter in learning arithmetic, in the usual 
way, and which are seldom overcome. First, the examples 
are so large that the pupil can form no conception of the 
numbers themselves; therefore it is impossible for him to 
compiehend the reasoning upon them. Secondly, the first 
examples are usually abstract numbers. This increases the 
difficulty very much ; for even if the numbers were so small 
that the pupQ could comprehend them, he would discover but 
very little connection between them and practical examples. 
Abstract numbers, and the operations upon them, must be 
learned from practical examples; there is no such thing as 
deriving practical examples from those which are abstract, 
unless the abstract have been first derived from those which 
are practical. Thirdly, the numbers are expressed by fig- 

* It is remarkable that a child, although he is able to perform a variety of 
examples which invoWe addition, subtractioii, multiplication, and division, 
recognizM no operation but addition. Indeed, if we analyze these operations 
when we perform them in our minds, we shall find that they all reduce them- 
selves to addition. They are only different ways of applying the same princi- 
ple. And it is only when we use an artificial method of performing them, that 
they take a different form. 

If the following questions were proposed to a child, his answers would be, 
in substance, like those annexed to the questions. How much is five less than 
eight? Ans. : Three. Why? Because five and three are eight. What is the 
difference between five and eight ? Ans. : Three. Why ? Because five and 
three are eight. If you divide eight into two parts, such that one of the parts 
may be five, what will the other be? Ans. : Three. Why? Because five 
and three are eight. 

How much must you give for four apples at two cents apiece? Ans. : 
Eight cents. Why 7. Becfuise two and two are four, and two are six, and two 
are eight. 

How many apples, at two cents apiece, can you bay for eight cents ? Ans. : 
Four. Why ? Because two and two are four, and two are six, and two are 
eight. 

We shall be further convinced of this, if we observe that the same table 
serves for addition and subtraction ; and another table, which is formed by 
addition^ serves both for multiplication Mid division. 

This remark shows the necessity of making the pupil attend to his manner 
of perf ormii^; the^xamples and of explaining to him the difference between 
them. 

t A few remarks, which relate only to the arrangement of sections in the 
original edition, are here omitted. 
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ures, which, if they were used only as a contracted way of 
writing numbers, would be much more difBcult to be under- 
stood at fRrst than the numbers written at length in words. 
But they are not used merely as words, they require opera- 
tions peculiar to themselves. They are, in fact, a new Ian- 
g^ge, which the pupil has to learn. The pupil, therefore, 
when he commences arithmetic, is presented with a set of a&- 
stract numbers, written with figures^ and so large that he has 
not the least conception of them even when expressed in 
words. From these he is expected to learn what the figures 
signify, and what is meant by addition, subtraction, multipli- 
cation, and division; and at the same time how to perform 
these operations with figures. The consequence is, that he 
learns only one of all these things, and that is, how to per- 
form these operations on figures. He can perhaps translate 
the figures into words, but this is useless, since he does not 
understand the words themselves. Of the effect produced 
by the four fundamental operations he has not the least con- 
ception. 

After the abstract examples, a few practical examples are 
usually given, but these again are so large that the pupil can- 
not reason upon them, and consequently he could not tell 
whether he must add, subtract, multiply, or divide, even if he 
had an adequate idea of what these operations are. 

The common method, therefore, entirely reverses the nat- 
ural process; for the pupil is expected to learn general prin- 
ciples before he has obtained the particular ideas of which 
they are composed. 

The usual mode of proceeding is as follows : The pupil 
learns a rule, which, to the man that made it, was a general 
principle ; but with respect to him, and oftentimes to the in- 
structor himself, it is so far from it, that it hardly deserves to 
be called even a mechanical principle. He performs the ex- 
amples, and makes the answers agree with those in the book, 
and so presumes they are right. He is soon able to do this 
with considerable facility, and is then supposed to be master 
of the rule. He is next to apply his rule to practical exam- 
ples ; but if he did not find the examples under the rule, he 
would never so much as mistrust they belonged to it. But 
finding them there, he applies his rule to them, and obtains 
the answers, which are in the book, and this satisfies him that 
they are right. In this manner he proceeds from rule to 
rule through the book. 

When an example is proposed to him, which is not in the 
book« his sagacity is exercised, not in discovering the operar 
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tions necessary to solve it, but in comparing it with the exam- 
ples which he has performed before, and endeavoring to dis- 
cover some analogy between it and them, either in^the sound, 
or in something else. If he is fortunate enough to discover 
any such analogy, he finds what rule to apply; and if he has 
not been deceived in tracing the analogy, he will probably 
solve the question. His knowledge of the principles of his 
rules is so imperfect, that he would never discover to which 
of them the example belongs, if he did not trace it, by some 
analogy, to the examples which he had found under it. 

These observations do not apply equally to all; for some 
will find the right course themselves, whatever obstacles be 
thrown in their way. But they apply to the greater part; 
and it is probable that there are very few who have not ex- 
perienced more or less inconvenience from this mode of pro- 
ceeding. Almost all who have ever fully understood arith- 
metic have been obliged to learn it over again in their own 
way. And it is not too bold an assertion to say, that no man 
ever actually learned mathematics in any other method than 
by analytic induction; that is, by learning the principles by 
the examples he performs; and not by learning principles 
first, and then discovering by them how the examples are to 
be performed. 

THE BOY WITHOUT A GENIUS. 

Mr. Wiseman, the schoolmaster, at the end of his summer vaca- 
tion, received a new scholar, with the following letter. 

Sir, — This will be delivered to you by my son, Samael, whom I 
bep^ leave to commit to your care, hoping that by your well-known 
skill and attention you will be able to make something of him ; which, 
I am sorry to say, none of his masters have hitherto done. He is now 
eleven, and yet can do nothing but read his mother-tongue, and that 
but indifferently. We sent him at seven to a grammar school in our 
neighborhood; but his master soon found that his genius was not 
turned to learning languages. He was then put to writing, but he set 
about it so awkwardly that he made nothing of it. He was tried at 
accounts, but it appeared that he had no genius for that neither. He 
could do nothing in geography for want of memory. In short, if he 
has any genius at all, it does not yet show itself. But I trust to your 
experience in cases of this nature to discover what he is tit for, and to 
instruct him accordingly. I beg to be favored shortly with your opin- 
ion about him, and remain, sir, 

Your most obedient servant, 

Humphrey Acres. 

When Mr. Wiseman had read this letter, he shook his head, and said 
to his assistant, A pretty subject they have sent us here ! a lad that 
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has a great genius for nothing at all. But perhaps my friend Mr. 
Acres expects that a boy should show a genius for a thing before he 
knows anything about it, — no uncommon error! Let us see, how- 
ever, what the j^outh looks like. I suppose he is a human creature at 
least. 

Master Samuel Acres was now called in. He came, hanging down 
his head, and looking as if he was goin^ to be flogged. 

Come hither, my dear ! said Mr. Wiseman. Stand by me, and do 
not be afraid. No'body will hurt you. How old are you ? 

Eleven last May, sir. 

A well-grown hoy of your age, indeed. You love play, I dare say? 

Yes, sir. 

What, are you a good hand at marbles ? 

Pretty good, sir. 

And can spin a top and drive a hoop, I suppose ? 

Yes, sir. 

Then you have the full use of your bands and fingers? 
* Yes, sir. 

Can you write, Samuel ? 

I learned it a little, sir, but I left it off again. 

And why so ? 

Because I could not make the letters. 

No ! why, how do you think other boys do ? Have they more fin- 
gers than you? 

No, sir. 

Are you hot able to hold a pen as well as a marble ? 

Samuel was silent. 

Let me look at your hand. 

I see nothing here to hinder 3'ou from writing as well as any boy in 
the school. lou can read, I suppose ? 

Yes, sir. 

Tell me, then, what is written over the school-room door? 

Samuel, with some hesitation, read whatever man has done man 

MAY DO. 

Pray, how did you learn to read ? Was it not with taking pains ? 

Yes, sir. 

Well, — taking more pains will enable you to read better. Do you 
know anything of the Latin grammar? 

No, sir. 

Have you never learned it ? 

I tried, sir, but I could not ^et it by heart. 

Why, you can say some things by heart. I dare say you can tell 
me the names of the days of the week in their order. 

Yes, sir, I know them. 

And the months in the year, perhaps ? 

Yes, sir. 

And you could probably repeat the names of your brothers and sis- 
ters, and all your father's servants, and half the people in the village 
besides ? 

I believe I could, sir. 

Well, — and is Ate, hcBc^ hoCj more difiJcult to remember than these ? 

Samuel was silent. 

Have you learned anything of accounts? 

I went into addition, sir, but I did not go on with it. 
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Why 80? 

I could not do it, sir. 

How many marbles can yon buy for a penny ? 

Twelve new ones, sir. 

And how many for a half -penny ? 

Six. 

And how many for two-pence ? 

Twenty-four. 

If you were to have a penny a day, what would that make in a week ? 

Seven-pence. 

But if vou paid two-pence out of that, what would you have left. 

Samuel studied a while, and then said, five-pence. 

Ri^ht. Why, here you have been practicm^ the four great rules 
of arithmetic, — addition, subtraction, multiplication, and division. 
Learning accounts is no more than this. Well, Samuel, I see what 
you are fit for. I shall set you about nothing but what you are able to 
do ; but observe, you must do it. We have no / canH here. Now, go 
among your school-fellows. 

Saraiiel went awav, glad that his examination was over, and with 
more confidence in his powers than he had felt before. 

The next day he began business. A boy less than himself was called 
out to set him a copy of letters, and another was appointed to hear him 
in grammar. He read a few sentences in English, that he could per- 
fectly understand, to the master himself. Thus by going on steadily 
and slowly, he made a sensible progress. He had already joined his 
letters, got all the declensions perfectly, and half the multiplication- 
table, when Mr. Wiseman thougnt it time to answer his father's letter ; 
which he did as follows: 

Sir, — I now think it right to give you some information concern- 
ing vour son. You perhaps expected it sooner, but I always wish to 
avofd hast^ judgments. You mentioned in your letter that it had not 
yet been discovered which way his genius pointed. If by genius you 
meant such a decided bent of mind to any one pursuit as will lea^ to 
excel with little or no labor or instruction, I must say that I have not 
met with such a (quality in more than three or four boys in my life and 
your son is certainly not among the number. But if you mean only 
the ability to do some of those things which the greater part of man- 
kind can do when properly taught, I can affirm that I find in him no 
peculiar deficiency. And whemer ^''ou choose to bring him up to a 
trade or some practical profession, I see no reason to doubt that he 
may in time become sufficiently qualified for it. It is my favorite 
maxim, sir, that everything most valuable in this life may* generally 
be ac(][uired by taking pains for it. Your son has already lost much 
time in the fruitless expectation of finding out what he would take up 
of his own accord. Believe me, sir, few boys will take up anything of 
their own accord but a top or a marble. I will take care, while he is 
with me, that he loses no more time this way, but is employed about 
things that are fit for him, not doubting that we shall find ^im fit for 
them. I am, sir, ^''ours, &c., 

Solon Wiseman. 

Though the doctrine of this letter did not perfectly agree with Mr. 
Acres* notions, yet being convinced that Mr. Wiseman was more likely 
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to make something of his son than any of his former preceptors, he 
continued him at his school for some ^^ears, and had the satisfaction to 
iind him going on in a steady course of gradual improvement. In due 
time a profession was chosen for him, which seemed to suit his temper 
and talents, but for which he had no particular turnj having never 
thought at all about it. He made a respectable figure in it, and went 
through the world with credit and usefulness, though without a gemus. 

Mr%. Barbauld, 



INTRODUCTION TO THE EDITION OF 1863. 

Bt GEORGE B. EMERSON. 

This little book has now been in constant use for forty 
years, and its value has been proved by the entire and admir- 
ing approbation of thousands of the best teachers. Yet its 
very simplicity has prevented many persons from seeing how 
really profound and comprehensive it is, and that it actu- 
ally develops every essential principle in elementary arithme- 
tic. Want of attention and the previous use of poorer books 
have also misled many persons as to the proper and true mode 
of using it. 

It is strictly a mental arithmetic, and, if faithfully used in 
the way intended by the author, it evolves from the mind of 
the learner himself, in a perfectly easy and natural manner, a 
knowledge of the principles of arithmetic, and the power of 
solving, mentally and almost instantly, every question likely 
to occur in the e very-day business of conmion life. 

It can be well taught only by a teacher who perfectly un- 
derstands it, and who knows how to teach. Such a teacher 
will not allow the lesson to be previously studied by the pu- 
pil. Each section is intended to teach some one process up 
to a certain point. If, in the course of the section, questions 
occur which the class cannot readily solve without previous 
study, the teacher has only to inteipose, at the point where 
the class fails, or begins to fail, additional questions of the 
same kind, somewhat easier than those in the book. If, at 
the end of the section, the class be not perfectly ready in the 
solution of the questions, the teacher ought to go over the 
section again, with the class, or to add, at the end of the sec- 
tion, a sufficient number of similar questions to render the 
solution easy and instantaneous. 

By allowing the class to study the lesson beforehand, not 
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only is much time lost, but the exercise is turned into a poor 
sort of mechanical process not much better than the common 
ciphering. Its mental character ceases almost entirely. 

As an exercise in exact reasoning, the mental solution of 
questions is very valuable ; not less so than geometrical dem- 
onstration, and preferable in the fact that it is purely mental. 
It is thus an admirable preparation for the attainment of the 
faculty of ready and sharp logic, to be applied to the business 
of common life, where the mental habit alone is available. 
Its great value for children is in its shortness and its clear- 
ness. For example : — What is i of J of | of 4 ? Answer : 
i of I of I of ♦ is i ; f or i of f fe J ; J of f is i ; J of I is 
i ; therefore ^ of } of f of "I is -|-. Similar examples are 
found in almost every section in the book. Now, the 
going faithfully through many such processes, every day for 
years, at the age at which mental habits are formed, must 
have the* effect of forming habits of clearness, accuracy, and 
exact reasoning, which, once fully formed, will always exert 
a happy influence over the mind. 

This book ought not be to used with beginners only. Its 
effect upon those far advanced is even better and more strik- 
ing. It might be continued, with the greatest advantage, till 
the end of every course of instruction, and, if so continued, 
would have the constant effect of sharpening the perception 
and varying the ability of analysis, of giving perfect readi- 
ness in the mental solution of all common problems, and of 
fixing the habit of clearness, quickness, and accuracy in the 
process of exact reasoning. 
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THE ATLANTIC LIFE-SIZE PORTRAITS 

Of Longfellow, Whittibb, Holmes, Lowell, Bryant, Emer- 
son, and Hawthorne. Size 25 by 30. Teacher's price, 80 
cents each. 

A FINE STEEL PORTRAIT 

Of Henry Wadsworth Longfellow, engraved by William 
£. Marshall. Size 10 by 12^. 

This celebrated plate appears as the Frontispiece to the Sub- 
scription Edition of his Poetical Works, and is regarded as a most 
excellent likeness. Price, 50 cents. 

FINE STEEL PLATES 

Of Longfellow, Whittier, Holmes, Emerson, and Haw- 
thorne. Size 6i by 10. Price, 25 cents jeach. 

LONGFELLOW'S RESIDENCE. 

A colored lithograph of the above historic mansion (" Washing- 
ton's Headquarters ") at Cambridge, in which Mr. Longfellow 
lived for forty years. Size 12 by 16. Price, 50 cents. 

CALENDARS. 

Longfellow, Emerson, Whittier, Holmes. The daily selec- 
tions have been made with great skill and care, and are admi- 
rably suited for reading at the opening of school. 

Each Calendar is printed in twenty colors, producing a very 
rich and artistic effect. 

Teacher's price, 80 cents each. 

2i^=* Full Educational Catalogue sent free to any address. 

2i^^ Starred (*) books unll be mailed to teachers, post-paid, at the 
advertised prices, and books not starred at a discount of 15 per cent, 
post-paid. For further information in regard to prices see inside 
of first cover of Educational Catalogue. 



A Portrait Catalogue of Houghton, Mifflin ^ Co*s Publica* 
tions, mtk Portraits of more than twenty of their Famous Authors, 
sent free to any address on application. 
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10. Hawthorne's Biographical Stories; Benjaimin' 

West, Sir Isaac Newton, Samuel Johnson, Oliver Ctom- 
well, Benjamin Franklin, Queen Christma. With Ques- 
tions. 

1 1. Longfellow's The Children's Hour, The Wind- 

mill, The Three Kings, and other selections. With a 
Biographical Sketch, and Notes. 

12. Studies in Longfellow. Containing Thirty- 

two Topics for study, with Questions and References re- 
lating to each Topic By W. C. Gannett. 

Other numbers in preparation. 

*MODERN CLASSICS. 
33 volumes, containing complete essays, poems, 

and stories, seleaed from the most celebrated modern authors 
of England and America, and translations from Continentsd au- 
thors. School Edition^ neatly and substantially bovind in cloth, 
321x10, 40 cents each. 

HOUGHTON, MIFFLIN & CO.,^PKKRBtBjA?c,^fto^c», 



